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INTRODUCTORY NOTE. 
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^'o silrer wa«* 1 produced in the Province in 18iKl tn' 181K». The mines were closed down in 

lS'^2and were not re-opened until IStH. The first ju-oductiun of pit; in)n after an interval 

of iiKire than tiiirty yeiirs was in 1890, and the first j)ro(luction of irold after almost jks long 

»n interval wjs in 1802. The total value of metallic products in 1803 was 8()02,8G2 and ii\ 

I80t) gaHic^288. For the nine months of the present yciir it has })een $1,037,100, and if the 

*«i»ne rate of production be maintained to the end of the year it will reach S2,2()u,000. Tiie 

^'»Ul value of the metals produ'.!ed in the Province for the twelve months rif last year was 

81JJo5,9d8, mide up of 8200,019 gold, .Sr)l,Of{n silver, Sr)14.220 nickel, S2()8,080 copper, and 

^^i0,789 pig iron. The revenue from s;iles and leases of mineral lands hjis been JBl47,r>fi(; for 

tile nine moiiths of the present year, as compare! with §07,762 for the whole oi 18*.>8, §40.5SS 

for 18% and 820, 150 for 1803. 

Part II. eon^lains in addition to the Reports of Dr. Coleman on the Copper Jlegions of 
the Upper Lakes, of Mr. Parks on the Nipipsing-Algoma Boundary, of Prof. Miller on 
^nindum, etc., special Reports of work dcme during the [)re.sent year on the Michipicoti.n 
Iron Range, on Copper deposits in Parry Sound, and on the Lower StMne Gold Mines a. n. 
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COPPER REGIONS OF THE UPPER LAKES. 



By Dr. A. P. Coleman. 



Introduction. 

accordance with the instructions of Mr. 
j-chibald Blue, Director of the Bureau of 
16, last summer's work was devoted to 
Eaminatiou of the roclts on the nortli 
Del at the northwest end of lake Huron, 
rf the northeast shore of lake Superior, 
•pecial reference to the copper deposits 
9 region. Professor Arthur B. Willmott, 
oMaster University, was once more ap- 
^y pointod assistant geologist and 
"^ proved as helpful and efficient as 
on former occasions. Messrs. R. 
k>ulthard and R D. George, B.A., were 
inted junior assistants and rendered 
Me service during the summer's work, 
nodes of travel were more varied than 
I owing t<> the different type of country 
bieh we were employed, part of it more 
H settled, with backwoods roads passable 
wheeled vehicles, and another part 
bl6 of being traversed only with canoes ; 
> the main portion of our travel along 
tormy shore of lake Superior was per- 
•d in a Collingwood skitl' manned by 
ddlful French-speaking fishermen from 
t 8le. Marie, Edward Sayers serving as 
and Stephen Jollineau as seaman and 
Both did their work satisfactorily. 
t, the Caribou, carried only two fore 
rftiailsand had very little accommoda- 
■■der the deck covering the bow, so that 
•d to camp at night at some harbor or 
I. 6he was safe as handled by Sayers 
pRired a good sailor, but very heavy to 
wllich occasionally cost us much time 
Travelling by canoe or row boat 
advantages, but on so large a lake 
r one runs a certain risk in a small 
may lose days in succession by high 
Fortunately there are innumerable 
rs on the wild and rocky north 
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shore of the lake, so that a fishing boat sel- 
dom recjuires to go more than a few miles to 
find shelter. 

We left Toronto on June 7th and proceeded 
by way of Collingwood to Sault Ste. 
General Marie. A canoe trip was made 
Utes^eaaon's <l^wn the St. Mary's river as far as 
Work. Thessalon t<) examine the rocks of 

the Huronian as originally defined by Logan, 
and to visit the copper deposit at Bruce Mines 
and other points. We then cruised from the 
**Soo" along the northeast shore of lake 
Superior, coasting with canoes as much as 
the weather permitted, and visiting the 
co[)per mines near Mamainse. This trip 
ended at Heron bay, where the Canadian 
Pacific railway first touclies the lake. Here 
we divided into three parties. Prof. Will- 
mott and Mr. George went €ast by rail to 
White river and pushed south by Dog river 
to lake Superior over unmapped territory 
which they surveyed with micrometer and 
comjiass. Mr. Coultliard with Sayers went 
south to examine Caribou island, and I 
crossed unexplored territoiy from Bremner 
on the railway to the mouth of Pucaswa river 
on hike Superior, making a track survey. 
The Caribou picked uj) Prof. Willmott and 
myself and took us to Mich ipico ton island, 
where copper deposits were examined ; and 
then to Michipicoton Post, the gateway to the 
new gold mining district, which we vLsited, 
Here the Caribou was dismissed and we 
finished our travel by steamer Telegram. 

During the sunmier, iia directed by Mr. 
Blue, we visited all the water falls i>os8ible, 
and determined their height and the volume 
of water at the time in order to obtain 
materials for a report on the numerous and 
important water powers of the region. 

After revisiting the Huronian tract east 
of the " Soo '* we returned via Owen Sound 

121] 
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e stone displays variously banded sur- 
f pale gray, and would probably be 
me when polished. The quarry had 
lened up to a considerable extent, and a 
ing machine put at work, but appar- 
rithout being satisfactory, as it has 
landoned and the rails removed from 
ir of track. Further mention will be 
f this limestone in the portion of the 
dealing with the Huronian question. 

railway has opened a gravel pit in 
Id beach deposits east of the quarry, 
g a face of about 20 feet. The mate- 
itained are used in filling a long trestle 
nouth of Echo river a few miles to 
it. Much higher terraces of drift 
Jb are found up the valley of Garden 
but these will be discussed under the 
; pleistocene geology. 

Vlctoiia and Cascade Mines, 
zcursion was made under the guidance 
nge Kabaoosa to the Victoria mine 
Df the Indian reserve, passing wide 
x>vered terraces between rocky walls 
jNsended the river valley. We were 
by the rich forest with its splendid 
along the way, the only unpleasant 
being the number of tent-caterpillars 
attacked the leaves and dropped upon 
■ers beneath. The road was fairly 
ap to lake Ann, being used to this 
by lumbermen. The damming and 
of the lake here cuts it off, and the 

or three of the nine miles to the 
i-e in very bad repair. Beyond lake 
a found a few outcrops of Laurentian- 

1 gniess with dikes of granite rising 
h the drift, but at the Victoria lake 
he mine rock looking like Huronian 
itself again as greenstone and chloritic 
ler schists broken by some small granite 
nd apparently inclosed in granite or 

The two lakes are small, really only 
and the stream connecting thom and 
; to Garden river is unimportant. 

ictoria mine there are numerous build- 

K>arding house, shaft house, mill, assay 

ofiice, dwellings, stable, etc., with 

a tramway to the dump. The mill 

spectable size, but no machinery is to 



be seen except tanks, jigs, etc., for concen- 
trating the ore, apparently little used. The 
large dump consists chiefly of chlorite schist 
with some quartz. There are at the mill a 
number of barrels of galena in small lumps 
and some powdered ore of the same kind. 
Associated with the galena one finds some 
dark zincblende and copper and iron pyrites 
as well as quartz. This mine was visited in 
1876 by Dr. Bell, who describes two veins as 
being worked at the time, one of solid galena 
only three inches across at the surface but 
widening to nineteen at the bottom of a shaft 
fifteen feet deep. A sample of galena taken 
from the ore pile yielded 168 oz. of silver per 
ton of 2,000 lb. when assayed by Dr. Har- 
rington. Two other samples however 
taken by Dr. Bell himself from the veins 
assayed only 12 and 2 oz. per ton. ^ An assay 
in the laboratory of the School of Science, 
Toronto, gave 3 oz, 16 dwt. per ton. 

Three-fourths of a mile farther up stream, 
along a good road paved with tailings, is the 
(^^1^;^^ Cascade mine, with similar ore 
^^^^- with the addition of calcite. The 
rock dump is large, and consists mostly of 
soft green chloritic schist with dike material 
of red granite and some greenstone breccia. 
The ore in both mines seems to occur in 
irregular veins in large dikes or masses of 
sheared and weathered diabase. The Cascade 
mine is provided with a mill, shafthouse, 
engine house for a compressor and dwelling 
houses. A dam provides water which falls 
at the ** cascade " about 50 feet, though the 
stream is of small volume. An assay of the 
galena yielded 9 oz. 16 dwt. of silver per ton. 

Though there are no settlers in the valley, 
perhaps because the lower end of it is in- 
cluded in the Indian reserve, there is a con- 
siderable area of very fair land to be seen on 
the road to these mines. 

Echo Lake Res:! on. 

Proceeding down the stream from Garden 
river we stopped first to examine a high pro- 
jecting hill of altered diabase a mile 

A Plague , ^ 

of Tent to the north of Great Lake George, 

Caterpillan. , , 

probably a mass erupted through 
the Huronian, now standing out because of 

•GeoL Sur. Can. 1876-77. pp. 212-13. 
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its greater power of resistance to erosion. 
Along this part of the shores the poplars and 
to a less extent other trees were stripped of 
leaves by a plague of tent caterpillars. Even 
ferns and alders were somewhat attacked, 
and one could hardly step on the rocks with- 
out crushinj? the creatures. Some of the 
' woods looked as bear as if swept by tire. 

Echo river tipens into wide shallow flats 

with marshy borders and Great Lake George 

is very shallow itself, the steam- 

Edio River \ • . . i i •• 

ami Erho boat channel requmng to be dredg- 
ed almost the whole length of the 
lake. Entering the river one sees white hills 
of Huronian (|uartzite on the east shore, 
with cultivated farms in the valleys. The 
river winds tow^^rds the northeast for three 
or four miles through alluvial plains until 
beautiful Echo lake with its mountainous 
shores opens out. Just where the lake enters 
the river there is ctmsiderablo clearing at the 
foot of a mountiiin, and a farm house with a 
garden full of bloom, an unexpected sight in 
this somewhat wild region. The shores of 
Echo lake present excellent exposures of the 
Huronian, as noted by Murray in 1857. The 
limestone band seen at Garden River shows 
as two promontories on the lake, and has the 
same character as at the former point. 

A good road leads a mile northwest 
to the buildings of the Austin copper mine, 
and a poorer road goes some dis- 
Copper tance farther to the shafts which 
are high up on a hill. In addition 
to the shafts a tunnel has been driven into 
the hill, which consists of Logan's ** slate 
conglomerate," a graywacke containing a few 
pebbles. The ore on the dump is white 
quartz with some copper pyrites and a car- 
bonate like ankerite. The mine has not 
been worked for years. 

An excursion was made to Trout and Iron 
lakes, north of Echo lake, going up the river 

irout and * ^^^ *^^ * hM^ as far as there 
Iron Lakes. ^^ good navigation, and then 

walking inland by old lumber roads. Trout 
lake is about three miles from the landing 
place and 350 feet above Echo lake, which 
is a few feet higher than lake Huron. The 
lake is very pretty, with high rocky shores to 
the north, partly of handsome jasper conglom- 



Bruce 
Mines to 
Rock Lake. 



erate. This outcrop of red jasper coi 
erate is not noted on Murray's geo 
map of the H uronian region, but was 
by Prof. VVillmott ten years ago. Iro 
lies two or three miles northwest of 
lake, is about a third of a mile long ai 
feet (aneroid) above lake Huron, 
outlet a creek flows swiftly down thrc 
rock wall ravine to join Trout creek, 
trout are said to inhabit all these water 
saw no trace of iron on the lake, but 
another outcrop of ja8|>er conglomeral 
most striking of the Huronian rocks, 
region was visited in 1876 by Messrs. 
and Frank Adams, then Dr. Beirs assif 
but they took a course different frou 
and saw no jasper Conglomerate, onlj 
rocks, quartz, etc.* 

Bruce Mines Region. 

Leaving Echo lake we made a hard 
pull against headwinds down Great 
George and the Nc>rth Chan 
Bruce Mines. Along the lake 
are very few outcrops of rock 
many ahmg the shores of the channel 
ious rocks of the Huronian (m the nort 
and of Cambrian and Lower Silurian ( 
south. On June 18 we drove out to the 
Lake copper mine and the Ophirgold 
passing Ottertail and Rock lakes, by i 
showing great variety of geological int 
As far as Ottertail it runs over stiff gra) 
evidently a lake silt, with exp<^sure8 of 
conglomerate and other Huronian 
along the way. The farm land seems si 
if rather heavy, to this point. Beyon- 
country grows more mountainous an 
valleys and plains more sandy as the 
works upward on a series of lofty 
terraces, the highest 470 feet (aneroid) 
lake Huron or more than 1,040 feet 
the sea. 

The Rock Lake copper mine is really 
a prospect, no mining having been don< 

Rock Lake ^^ ®^ Sandy McCIoud's land 
g^Jf^^*'^'* the deposit extends to the i 
^°*'- boring farm on the south, 

country rock is chloritic slate with red q 
ite just to the south, and the ore bodic 



*Geol. Sur. Can. 1876-77. pp. 210-11. 
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very irregular veinH or lenses of quartz run- 
ning partly iMirallel to the strike, imrtly 
acro68 it. The widest part measures about 
12 feet with some decayed rock included, but 
has no definite walls. The ore is copper 
pyhtea with a little ankerito in quartz. 
Rusty places with more o.* less copper ore 
are seen at other jxnnts. A tunnel has been 
started on the lot to the south to tap one 
such ore body, but hiul not reciched it at the 
time of our visit. So little w«nk had been 
done on the projierty that n<) certain idea 
oould be formed as to the quantity of ore 
likely to be found. 

Everything was shut down at the Ophir 
mine, and as it has been pretty fully de- 
scribed by Mr. Blue, who visited it while 
work was goin^ on in 1893,"' it will be un- 
necessuy to give any accou'nt of it here. 

The old Bruce copper mine, with its long 
sod irregular open cut running ab<iut \. 20 
Brace and ^''f ^*^^ ^ yawning' chasm partly 
S{SF*^ filled with water, has also Iwen de- 
'"^- scribed by Mr. Blue *• ; and as it 
hai long been abandoned nothing further 
seed be said of it. We found, hijwever. that 
the Wellington mine, a mile and a half mirth- 
vest on the same vein ^'r a ]j4ral]el "U*.: wat 
being pumped out )>y Captain T}i'>xtnLH 
Trethewey as su]jerint«i:iident for Jy^rd 
Douglas of Hawick, who tk-]u*s^t,*s --% lyn'J-ri 
iTndicate. We went d vu th*.- .S'; .*•. rr.^ft 
180 feet t'.' t htr t h i rl : ^ vel . T :. •: : ■ . :* h '.-:■*:'. 
had not yet Vieeii p- ^mj^rfi . .•, 'J:.r *....:.- 
are nearlv vtrt-.cvi'.. ■*:::. a t^ :*:. '.:' %■-. .* 
eight feet. The -*-Jill5 \:-: - ....*.::. r- ■:.»* . *. 
»«id slicken'-ii'T*:. v.:...*.'...- - . . •'-■ :.-:•.•- ' 
We fdund I.-'. re r It*.- :• : :-: : ■.:.•-* .;. •■ -: 
•{uartz '-n "he It"." •='.-, i-'-l -...%■ - r r .: :-■ :. 
5tn open cut. t:: :_v- :. ''.::.-.: .- - ■ .■■- .:. ■;. 
!<• eip'.'-rT th-r :...--: :■_ .- -_*. j ' -; >- 
TrethewcT %*Ti riit *:_•= '. •:--« »-.■•. ::..--.. 
three dik^*. 

A new :T:.:r^j "=£.• *-. : _■ ■--'- . • \ . ■ 
bvtwe^rn tr_-r "■''-.._'- :- --*. : -•■.•.> 

ind 'juar:7. -^rr r..:. :" •• ; 

be setr.. :: wu -'s.: --i a 7 v- • . r ♦ 

that- alti.- "^1 -T^.'.- --.:^. *.'. ".'. •-•-'...- 









the voin or Hy»tom uf voinn rmild ullnniitcly 
bo fi»Uo\\od all the way fnaii tin- ('uppn I'my 
location to the HoutluMiHt end of tin* r>nii-i\ 
a tlistanivof 7,H(M) fool. Am UhmiM |ilan:< ••! 
the mine had boon lont, fiVHh nni'M w«m»' hi 
course of pr«'paiiit ion. NVr wrrr nilln-t 'lUi 
prised to ho taken to tho j^jml to rii-r tlii'in 
It Keonis that Hruco Mint'N in nh law aliKlin^ 
that the Inck-up has not had a priiuiiirr <••! 
ti\i> yiN'U'rt, HO tliat tlio mini' raptaiii uhm 
allowed to Hct up IiIn drafting talilt-'* llii'it'. 

On <»nr rijtiirn joiirncy imrly in Anj^mt, wt- 
found that I'rofoHHor llatrh •»! London wan 
Haniplintr the niino with a vitfw to t<;|ioiiiiii.' 
upon it for Old World capitaliHtn. 

Trap Uitck for kouti iMrtul. 

Although minin^f waH Jtt a ntjiiidnhll ih«- 
villab<; of iSruct' Mini'M MiriMiH-d fairly pi on 
I>eroiiM, lart^i'ly, no rloiiht, lnranFi'i *i\ iln 
farniin;^ community i(rowint< up ahouf i', 
nion: extennivi! and impofajit ih.in Mm 
tmvirller |»asHins{ hy rail or «it«:;im wouM -'ii* 
{Mme. Anot.li<-r indijHtry ol iinpoitan/.t- i.-. Mi«. 

il'i:?'i!'/:'''"* This H o-irrP'd on Ky Am: .-|,m.'.- 
'*'•'* ]Siot.hi;rH of r|i:'.« :;if«d, Ohi'», / K'- 

Hhiji t.h<,.jr pio'iiirf to »}i;i». M»y V»i w-i: lo 
u,ix\:iu-j JtJi famo-j-, \,:xtV. I'-iul-.. 'Hi", i.tn. h:'» 
42 ;ii«-ii i\f. Aofk ;/i •;,•: ', iUty a* •».' '* 
i-.H.".*. *:l.'i '»:' V'.': iff.'.*' f/..l*« , -i/i'! *•/• 
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half-inch of trap dust, which is wet down and 
rolled till water stands on top and hoofs leave 
no impress. Twenty-ton rollers are used for 
the work, which costs at present $2 per 
8(|uare yard. The cost was formerly $3.50. 

The trap is a greenish -gray medium- 
grained diabase, which forms the country 
rock of the copper veins of the region, and is 
present in inexhaustible quantities. Some 
small quartz veins occur in the rock quarried, 
but the quartz is picked out and rejected. 

This mass of diabase, included by Murray 
in the "lower slate conglomerate," is evi- 
dently of later age than the Huronian, since 
at more than one point to the east of the 
harbor it may be seen penetrating eruptively 
the red quartzite. 

Otber Excursions. 

After examining the shore as far as Thes- 

salon and studying the contact of Laurentian 

and Huronian four miles beyond on 

Mine* to the small islands scattered alono: the 

ThoMalon. , , , 

shore and also on the railway, we 

returned to Sault Ste. Marie. The re- 
sults of this study will be given in another 
part of this report. Visits to a copper mine 
and also a supposed placer gold mine north of 
Thessalon were postponed till our return 
journey, when it was expected that the placer 
would be in operation. 

Before leaving the ** Soo " an excursion 

was made some miles northeast^to examine 

the Laurentian-Huronian contact 

on ao old at a fresh point, and a brief survey 

Lak« Terrace j r j. j* i. 

was made of an extraordmary wash- 
out in an old lake terrace on section 9, two 
miles south of the boundary of Tarentorus 
township. Springs have undermined the 
drift materials and carved in three years a 
V-shaped ravine nearly 300 feet in length 
and 110 feet in depth at its outlet. It is said 
that most of the workjwas done in a single 
year. The road was destroyed and had to be 
shifted 100 yards to the west, and Silver 
creek, flowing in the valley below, was forced 
a long distance to the east^by'the debris 
which filled its valley, so that it now flows 
among the trees in the woods. 

Northeast Shore of Lake Superior. 

On arrival at the Sault all arrangements 
were made for the Lake Superior 'trip, which 



besan on June 22. The shore has 

Literature 

^the been visited at various points by 

a number of geologists, especially 
at the copper deposits near Mamainse and on 
Michipicoton island, in regard to which there 
is a considerable literature, mostly of scat- 
tered papers and mine reports. An outline 
of the history has been given by Mr. Blue, 
who visited the rescion in 1893 ; and his re- 
port quotes the opinions of the more promin- 
ent geologists who have examined the copper 
mines. ^ The general geology of the region 
has been sketched by Sir William Logan in 
the Geology of Canada,^ and Dr. Bell tra- 
versed the shore in 1876,^ from Batchawana 
bay to Michipicoton river. 

Along St. Mary's river and for varying 
distances inland one sees only the St. Maiy's 
St Marys sandstone where the solid rock is 
SandBtone. ^ot covered with thick lake deposits 
forming a succession of terraces. The sand- 
stone is red or green or pale gray or mottled, 
and has some shaly layers. It is best seen 
along the banks of the Canadian and Ameri- 
can ship canals, where it is often beautifully 
ripple-marked and cross-bedded, beinii: evi- 
dently a shallow water formation. As no 
fossils have been found with certainty in it 
the age has not been positively determined. 
Logan thinks it of Chazy or Cambro-silurian 
age ;^^ but others place it in the Potsdam or 
Upper Cambrian. As noted by Logan, these 
sandstones lie nearly horizontal, anlike the 
other and older rocks of the region, which are 
usually tilted more or less steeply ; and the 
country which these soft rocks underlie is 
usually flat and low, differing greatly from 
the parts formed of Huronian and Laurentian 
rocks. This sandstone is to some extent 
available for building purposes, though rather 
soft and fragile, as well as too much inclined 
to cleave into blocks of unmanageable shapes, 
to be considered a good building stone. 

Following up the shore, Gros Cap, where 
the sandstones end and rocks mapped as 
Great Laurentian begin, is the first point 
GroB Cap. ^f interest. The cape risee in a 

^Bur. Mines, 1893. pp. 63-88. 
»Geol. Can., 1863, pp. 70-86, also p. 699, ete. 
oGeoL Sur. Can., 1876-7, p. 213, etc. 
i<»6eol. Can., 1868, p. 86. 
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monntainons way with sheer cliflfs towards 
the westf and is a very strikiug feature. 
There is a small landing on the southeast 
side of the point for fishing boats, and a saw- 
mill with a few settlers' nouses are scattered 
Along the low sandy shore to the east. In 
the rear of the little settlement two old lake 
terraces rise, one 56 feet, the other 224 feet, 
above lake Superior. 

The rock at the point of Great Gros Cap is 

Ted porphyry, containing a few fragments of 

rather coarse quartzito, so that it is no doubt 

later than Huronian, but just around the 

point one finds a few hundred yards of 

diabase and then Laurentian granite or 

gneiss. At various points beyond amygda- 

loidal diabase (or melaphyre) and red (luartz- 

less porphyry occur in small patches, and with 

them veins of calcite and a red material like 

the vein matter associated with the lake 

Superior copper ores ; so that the projecting 

points of the coast consist of the Keweenawan 

or Upper Copper-bearing series, while the 

interior is Laurentian, The latter shows 

much variety, including greenstones and 

Hornblende schist very like the Keewatin of 

Bsiny lake, red granite, syenite and gneiss. 

After rounding the point a thin strip of the 
St. liary's sandstone extends along shore to 
the mouth of Goulais bay, after 
which the shore is again formed of 
Archaean rocks. We attempted to 
enter the mouth of Goulais river so as to 
anchor there and explore it, but found a bar 
itretching across its mouth giving too little 
water for our craft, which drew about 2^ feet. 
Later in the summer Prof. Wilhnott and I 
drove out to the river from the Sault and 
examined parts of the valley and surrounding 
mountains. As the first rapid is 30 miles up 
Goulais river, which winds through alluvial 
flats in the lower part of its course, we were 
unable to cany out our instructions regard- 
ing the examination of water fxjwers witliout 
spending more time than c*m\d 1m; sfiared. 
There are said t<.> be three high falls about 40 
miles up, and as there is a c^nsidemble vol- 
ume of water these may in the future furnish 
valuable power. 

The point on the west of Goulais l>fiy, 
where the mission and a small fishing nUilvm 



Goulmla 

rim 

TiOey. 



are placed, consists of St. Mary's sandntono, 
and the same thit lying rock forms the slu»re 
until the mouth of Batchawana l>ay, the next 
inlet to the north. 

Batchawana Bay. 

The name of this bay is spoiled variously 
by different authorities. T^o^an's map nmkvs 

it Batchehwahnung, the Hritish 
and iu Admiralty chart <»f lako Suporiur 

spells it Bachowanaunt^. and the 
United States chart folhiws its [in^cwlont. 
The map issued by the Crown Lands Depart 
mont of Ont'irio gives it the form Bat«'ha- 
waung ; and the people of the regii>n goiior- 
ally call the bay Batchawana. The last form 
is easily spelled and pronounce<l and, as it is 
rather euphonious, should porhaps ho pre- 
ferred. 

The l>ay has a very interesting shore liius 
rising to low mcmntains towanls the scmth 
east, oast and north, and presents tine out.- 
crops of Tjaurentifin, Huronian and St. 
Mary's sandstone the latter mainly at its 
outlet and on a large island which stretches 
more than half way across the entnince. As 
usual, the Cambrian sandstone lies nearly 
horizontally and fr>niiH the low grr>und, while 
the harder and more ancient rocks rise steeply 
as hills, at one iK^int on the east to a height 
of 690 feet as determined by aneroid. 

Small bands of Keweenawan or (Jp|H;r 
Copper-bearing rock come out on the east 
Owjjoityof »bore, as mentioned by I>»gan, 
th** Bay. though not HO inap(M5fl. There are 
small outcro)>s of n;d quart/less {xirphyry 
and larger ones of amygdaloid, the latt^sr 
forming a row of hills running about eaiit 
and west at the northeast corner of the l/fiy. 
The nHiks just referred to are very much like 
the Keweenawan farthsr west. 

Professor Willmott giv«m the following 
account of the geol'/gy of the s<#uthem |^«r 
tion of the bay ; 

**The south eatit^m shore of Bat>';hawana 
Bay cmsists of slat<; conglomerate; holding 
b^^uldeni of c«arse' grain 't'I red granite. A 
Ijand of red, ]Mtr\Atyritu:, grani»/»'J gnei>.« 
cuts through the sUt^;, ap|/<;aring on a iftiuf 
on the west shore and on a (//intof th«op|iv- 
site shore a ruile t/t the east. T^iis gneisa. 
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which iH in eruptive contact with the Blate, 
in one place Inses its porphyritic character 
near the slate and then iMsumes it suddenly a 
few yards away. A few hundred feet from this 
point the gneiss was observed to hold sharp 
angular inclusions of basic schists closely re- 
sembling the Keewatin contacts of the Lake 
of the W(K)ds. On the eastern point the 
gneiss was in places quite dark in color." 

The Chippewa river entering Batchawana 
Imy on the north has a splendid fall of over 
80 feet about a mile from its mouth, 
iiiver. Above this there is said to be good 

navigation for a long distance. The jKirtage 
past the fall is about three-fourths of a mile 
and is rough in places. 

The Batchawana river also was visited and 
ascended about six miles, mostly against a 
swift current. At five and a half 
River. nnles up there is a rapid too heavy 

to pole up, so the canoe was taken no farther. 
No falls of im{)ortance were met with in the 
distance traversed, and few outcn>{)8 of rock 
occur, all that were observed having the look 
of Laurentian. The shores are often steep 
cut banks of sand and gravel, with a little 
stratiHcd clay at bottom, and form well- 
marked terraces. 

The northeastern part of the bay is almost 
cut off from the western part by the large 
island mentioned before and a long sandy 
point projecting southwards. As we aj)* 
j)roached the latter a group of sleek lumber- 
men's horses was collected at the point where 
the wind swept strongest, so as to avoid the 
flies, which were very tormenting in the bush 
at the time. 

l*rof. Willmott describes the Carp river 
as follows : 

**The Carp is a small stream flowing into 
the north side of liatchawana bay. For the 
la^t mile it flows through a sand 
and gravel plain in a rapid and tor- 
tuous course. All obstructions have been 
removed by the company cutting pulpwood 
on its bank, so that it is navigable down 
stream. The banks are often fifty feet high, 
and in places stratified clay is seen as well as 
sand and gravel. Beyond the pulpwood 
camp, one mile inland, the stream is a suc- 
cession of falls. Two miles and a half from 



f'jirp River. 



the mouth the bed is 250 feet above Sc 
At this point the rock is gneiss, but c 
at once to the south into a band of a: 
loid striking east. Three-quarters of 
farther down the stream a conglomen 
against the latter which are both doub 
Keweenaw age." 

There is a steamboat landing and 
station on the east side of the poini 
Corby protecta the bay from thepr 

Point. west winds ; and a ligl 

stands a mile or two south on Corbeai 
The village is not a savory one, since t 
of the fish taken is dumped not far ofl 
ing a perpetual attraction to gulls and 
and the idle horses of the lumbermei 
the point at will. Lumbering will soo 
in this region, the pine having been r< 
as well a« much of the spruce, balsa 
cedar. The material left is mostly v 
as pulpwood, of which we saw large 
ties in the more inland parts. 

The MamaifiM Region. 

Rounding Cor beau point we found to 
wind to coadt with canoes and sailed s 
RouBsains ^ Roussain's fishing station, 
sution. there is a small snug harboi 
tiny settlement. The shore here is b< 
very rugged, consisting of black e: 
rock in thick layers, separated by 1 
amygdaloid and conglomerate. As th 
rocks are soft and easily attacked by i 
they wear away along the shore, Icavi 
harder eruptive masses standing at 
stacks and islands. Many small ca^ 
eaten by the waves in the softer roc 
harder layers roofing them over. 

The next point st4»pped at was Ma 
harbor, where narrow cliannels betwee 
Mainain^e i^hinds and the shore make 
HariH.r. harbor. Sand bay, where tl; 
of the same name is loaited, is a mile 
sontli, but all'ords little shelter for 
The mine is not working, being left in 
of a caretaker who served us as guide 
the different pits and shafts. As th' 
has been described by Mr. Blue, ^^ litt 
be said of it here. A mile north of tl 

»i Bur. Mines, 1893, p. 66, etc. Refen 
the literature are given here. 
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at a amall costean pit, there is a plate of 
Ditiye copper eighteen inches long by an 
inch in thichness standing up from the de- 
cayed Hmygdaloids. Thia and the pile <>f ere 
rich in native copper at the main shaft ^qve 
evidence that the metal is present in con- 
siderable amounts. 

About two miles north of Mamainae harb«.)r 
is the old Mamainse cupper mine, worked, it 

Ls said, 4ft years ago, and again 17 
gw« years ago, where a village of 30 

houses without an inhabitant may 
be seen. The houses havestcjne foundati<»ns 
and are well constructed frame buildings in a 
lair state of preservation except for doors and 
windowsf all of which have been carried otl". 
There is a church, two shaft houses, and a 
large mill containing crushing and concentrat- 
ing appUances. There is very little ore to 
be seen on the dumps, which evidently con- 
sist of waste rock, mainly amygdaloids. The 
site is an attractive one, but with a very poor 
harbor. Rugged strips of black amygdaloid 
uid trap run out into the lake with curving 
beaches of well-ndled pebbles between. The 
village stands on a low terrace, with wild 
flovers, red and white clover and wild straw- 
berries all about, and a pretty stream flowing 
into the lake. 

Polnte aux Mines. 

Beyond Mamainse rocks apparently of 
Laurentian and Huronian age show them- 
QttAogTot selves, red granite and gneiss ]>enc- 
tbepoint. trated by dark green dikes and also 
great ma^se.s and dikes of a very coarse 
grained pegmatite or giant granite, having 
flesh red fels{iars as large au one's hand em- 
bedded in a coaiise giiiined granite ground 
mass. Here and there are strips and masses 
of Keweenaw rocks leaning up a<4aiiist them, 
often with a basal conglomerate or breccia of 
gneiss and granite at the l)ottom. A few 
beds of brown shale and sandstone, proVtaldy 
Cambrian, occur at the f'>ot <»f bfiys. 

Pointe an:-. Mines from the south seems to 
be a mixture of Laurentian and Keewatin 
rocks, but to the north shows amy^'daloids 
*nd conglomerate having the usual rugged 
shore formed by Keweenawan rocks. The 
mine is a few hundred yards inland from the 
iandiog place in a bay north of the point. 



On the hill side there are the ruins of two or 
R„ing f,j jjjj. three buildings with massive stone 
old Mine, foundations, and the opening of a 
tuiniel with its timbers all rotten and falling 
in. There are several deep pits farther up 
the hill and several heaps of rock from the 
excavati<»n8, with little amygdaloid and no 
conglomerate to be seen. There are also two 
heajis of slag contjiining a number of tons 
resulting from smelting operations. An 
assay of this slagg?ive 1.20 per cent, of cop- 
per. This mine is rej>orted to have been 
worked 40 years ago, and is said to have 
been attacked by Indians. For its defence 
two cann<»n and a bodv of militia were brought 
up, according to Sayers, the captain of our 
fishing boat. 

There are several heavy square iron 
st-amps on the beach, perhaps landed but nor 
put in place at the mill. In all there must 
have been a large amount of work done at 
this mine, but there is now very little ore to 
be seen, perhaps because all that was obtained 
had been smelted. Young trees are now 
growing among the ruins of the buildings, 
and from the shore there is nothing but 
woods t<^» be seen.^'- 

To the north of Pointe aux Mines in a large 

bay Hat lying sandstones, like those of the 

last bay, i»robably St. ]Mar\"'s sand- 

of tiu' stones, cover a wide area beneath 

Coast Lino. 

tlie shall«.)w water and appear to 
slope off towards the open lake. The points 
however are of Laurentian, containing fe*er 
Ket'watin inclusions than farther south. The 
scenery is magniticient, granite cliffs rising 
500 feet above the lake. A curious cave 
shows at the northern point of the bay and 
two «)therj5 at oO and 50 fe t above the water, 
proba})ly old shore caves. Here small 
patches of conglomerate with gniess and 
granite pebbles lean against the granite and 
are with ditiiculty distinguished fr<mi it. Old 
chasms in the Laurentian are fiPed with this 
rock, proving that an oM ^hore stood just at 
the hfVel of the present shore and presenting 
the same conditi«»ns. This coniilomerate i*' 
probably Keweenawan. As the cement is 
soft it easily weathers out and sets free the 
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COPPER REGIONS OF THE UPPER LAKES. 



By Dr. A. P. Coleman. 



Introduction. 

dance with tlio instructions of Mr. 
)ald Blue, Director of llie Bureau of 
5t Humnier'a work was devoted to 
lation of tlie rocks on the north 
t tile northwest end of lake Huron, 
e northeast shore of lake Superior, 
ial reference to the copper deposits 
on. Professor Arthur B. Willniott, 
iter University, was once more ap- 
pointed assistant geologist and 
pi-oved as helpful and efheient as 
on former occasions. Messrs. R. 
lard and R D. George, B.A., were 
junior iissistants and rendered 
;ervice during the summer's work. 
a of travel were more varied than 
ng to the different type of country 
we were employed, part of it more 
:tled, with backwoods roads passable 
ieled vehicles, and another part 
: being traversed only with canoes ; 
main portion of our travel ahmg 
y shore of lake Superior was per- 
1 a Collingwood skill' manned by 
il French-speaking fishermen from 
Marie, Edward Sayers serving as 
id Stephen Jollineau as seaman and 
>th did their work satisfactorily. 
, the Caribou, carried only two fore 
lis and had very little accommoda- 
r the deck covering the bow, so that 
• camp at night at some harbor or 
he was safe as handled by Sayers 
)d a good sailor, but very heavy to 
h occasi(mally cost us much time 
Travelling by canoe or row boat 
advantages, but on so large a lake 
)r one runs a certain risk in a small 
may lose days in succession by high 
i'ortunately there are iimumerable 
jors on the wild and rocky north 

[ 
\ M. 



shore of the lake, so that a fishing boat sel- 
dom reijuires to <io more than a few miles to 
find shelter. 

We left Toronto (m June 7th and proceeded 
by way of Collingwood to Sault Ste. 
OnenU IMarie. A canoe tri]) was made 
St-'st.aLn« ^^^^'" ^h^ S^- Mary's river as far as 
^Vork. Thessahm to examine the rocks of 

the Tluronian na originally defined by T^>gan, 
and to visit the copper deposit at Bruce Mines 
and other points. Wo then cruised from the 
**Soo" along the northeast shore of lake 
Superior, coasting with canoes as much as 
the weather permittt^d, and visiting the 
copper mines near Mamainse. This trip 
ended at Heron bay, where the Canadian 
Pacific railway first touches the lake. Here 
we divided into three parties. Prof. Will- 
mott and Mr. George went east by rail to 
White river and pushed south ])y Dog river 
to lake Superior over unmapped territory 
which they surveyed with micrometer and 
C(mipass. Mr. Coulthard with Sayers went 
south to examine Caribou island, and I 
crossed unexplored territory from Bremner 
on the railway to the mouth of Puaiswa river 
on lake Superior, making a ti*ack sur\'cy. 
The Carilmu picked uj> Prof. Willmott and 
myself and took us to Michipicoton island, 
where copper dejx^sits were examined ; and 
then to Michipicoton Post, the gateway to the 
new gold mining district, which we visited. 
Here the Caribou was dismissed and we 
finished our travel by steamer Telegram. 

During the summer, as directed by Mr. 
Blue, we visited all the water falls jK>8sible, 
and determined their height and the volume 
of water at the time in order to obtain 
materials for a report on the numerous and 
important water powers of the region. 

After revisiting the Huronian tract east 
of the " Soo ** we returned via Owen Sound 
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and reached Toronto on August 14. As on 
former occasions, my acknowledgments are 
due to many mining men and others inter- 
ested in the development of the region for 
valuable assistance and for ready hospitality. 
The maps and reports of the Geological Sur- 
vey of Canada were of course of the utmost 
value to us in carrying on our work. The 
old map of the Huronian region, prepared to 
accompany Logan's geology of Canada in 
18d3, is still the only geological map available 
for the study of the region just east and just 
north of the St, Mary's river ; and was found 
to be very accurate as far as we covered the 
ground, though on too small a scale to per- 
mit of very minute mapping. 

The Blue Mountains. 

Desiring to examine the Blue Mountains 
and the old beaches on their flanks, Prof. 
ATopo- Willmott and I left Toronto for 
Katal?o« Colliogwood a day earlier than was 
l^coe necessary to catch our steamer, and 
drove out to the nearest part of the 
long escarpment which stretches across the 
southwestern peninsula of Ontario and is 
known everywhere from Hamilton to Greorg- 
ian bay as '^ the Mountain." It is really of 
course the edge of a tableland capped by the 
resistant Niagara limestones, the softer 
shales to the east having been more rapidly 
denuded by the action of frost and water, 
leaving the limestone-covered portion to rise 
as more or less prominent cliffs. Between 
Collingwood and the foot of the Blue 
mountains the laud is almost a plain, some- 
times boulder covered, with a series of gentle 
steps, probably representing old shore lines, 
up to 207 feet (aneroid) ; above which there 
is a steep ascent over grassy or wooded slopes, 
mainly of reddish and greenish Medina shale. 
There appear to bo beach lines also at 288 
and at 468 feet above the bay as shown by 
aneroid, and probably also at 940 feet. 

The top of the escarpment is of thickly 
bedded limestone of a creamy color, forming 
perpendicular and often unscaleable walls, 
with a talus of rough, frost-quarried blocks 
at the base. This cliff is divided into pillars 
and bastion-like projections by profound 
fissures, many of which still retained the 



winter's snow on the hot day of ea 
when we visited the spot. 

The rook is burned for lime, and, : 
mand, would make a handsome 
stone, which could be furnished in I 
almost any dimensions required. 

A few hours stay in Owen Sound 
ized in examining the drift terraces in 
of the town. Clays making red bi 
white pottery occur here. 

5t. Mary's River and the North C 

On June 10th we reached Sault Stc 
our starting point for a study of the 
The original Huronian as described by 
cLunS5r*Sndlia'» tx>gan, and his a 
in Minerals. Alexander Murray, whoso ^ 

gives the most complete account of t 
teresting rocks and is referred to i 
text book of geology. A good sum 
their results is given in the 1863 
while Murray's more extended earliei 
are now hard to get. ^ 

On June llth we set out by can< 
the St. Mary's river, halting for the 
Garden River, where interesting e: 
of the original Huronian rocks are to 
The channel we followed is now 
deserted by steamboat traffic since tb 
ing of the shorter and straight er 
the American side. Only a few lo< 
now ply here, and the villages and I 
often have rather a deserted look. 

Garden River Marble Quarry. 

The village of Garden River was 
important lumber centre, but has fall 
since the mills were burned some tii 
There is a reserve at the mouth of t! 
with an Indian village and a missioi 
the charge of the English Church 
village is uii a very pretty sandy po 
two or three miles inland rocky hills 
high enough to be called mountains, i 
steep flanks and more or less rounded 
summits. Some years ago a marbh 
was opened on a band of Huronian li 
not far from the village, a switch be: 
ried north from the railway to give e 

> Geology of Canada, 1803, pp. 65.63. 
< Geol. Sur. Can., 1867, p. 18, etc., ai 
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it. The stone diaplays ▼aiioosly banded sor- 
hcBB of pale gray, and would probably be 
handaome when poliahed. The quarry had 
been opened up to a considerable extent, and a 
ehandling machine put at work, but appar- 
ently without being satiafactory, as it has 
been abandoned and the rails removed from 
the spur of track. Further mention will be 
made of this limestone in the portion of the 
report dealing with the Huronian question. 

The railway has opened a gravel pit in 
tome old beach deposits east of the quarry, 
showing a face of about 20 feet. The mate- 
nala obtained are used in filling a long trestle 
at the mouth of Echo river a few miles to 
the east. Much higher terraces of drift 
materials are found up the valley of Garden 
river« but these will be discussed under the 
head of pleistocene geology. 

Victoria and Coccwie Mines. 
An excursion was made under the guidance 
of Qeorge Kabaoosa to the Victoria mine 
north of the Indian reserve, passing wide 
foresi- covered terraces between rocky walls 
as we ascended the river valley. We were 
struck by the rich forest with its splendid 
maples along the way, the only unpleasant 
feature being the number of tent-caterpillars 
vhich attacked the leaves and dropped upon 
the passers beneath. The road was fairly 
good up to lake Ann, being used to this 
point by lumbermen. The damming and 
raising of the lake here cuts it off, and the 
last two or three of the nine miles to the 
mine ai-e in very bad repair. Beyond lake 
Ann we found a few outcroiis of Laurentian- 
looking gniess with dikes of granite rising 
through the drift, but at the Victoria lake 
near the mine rock looking like Huronian 
ihows itself again as greenstone and chloritic 
and other schists broken by some small granite 
dikes and apparently inclosed in granite or 
gneiss. The two lakes are small, really fmly 
ponds, and the stream connecting them and 
flowing to Garden river is unimportant. 

At Victoria mine there are numerous build- 
ings, aboazding house, shaft house, mill, assay 
Yjecorto office, dwellings, stable, etc. , with 
*^ a tramway to the dump. The mill 

is of respectable size, but no machinery' is Ut 



be seen except tanks, jigs, etc., for concen- 
trating the ore, apparently little used. The 
large dump consists chiefly of chlorite schist 
with some quartz. There are at the mill a 
number of barrels of galena in small lumps 
and some powdered ore of the same kind. 
Associated with the galena one finds some 
dark zincblende and copper and iron pyritea 
as well as quartz. This mine was visited in 
1876 by Dr. Bell, who describes two veins as 
being worked at the time, one of solid galena 
only three inches across at the surface but 
widening to nineteen at the bottom of a shaft 
fifteen feet deep. A sample of galena taken 
from the ore pile yielded 168 oz. of silver per 
ton of 2,000 lb. when assayed by Dr. Ear- 
rington. Two other samples however 
taken by Dr. Bell himself from the veins 
assayed only 12 and 2 oz. per ton. ^ An assay 
in the laboratory of the School of Science, 
Toronto, gave 3 oz, 16 dwt. per ton. 

Three-fourths of a mile farther up stream, 
along a good road paved with tailings, is the 
0^,^;^^ Cascade mine, with similar ore 
Mine. ^.jtij ^.jjg addition of calcite. The 

rock dump is largo, and consists mostly of 
soft green chloritic schist with dike material 
of red granite and Sf>me greenstone breccia. 
The ore in both mines seems to rx:curin 
irregular veins in large dikes or masses of 
sheared and weathered diabase. The Cascade 
mine is provided with a mill, shafthouse, 
engine house for a compressor and dwelling 
houses. A dam provides water which falls 
at the ** cascade *' about 50 feet, though the 
stream is of small volume. An assay of the 
galena yielded 9 oz. 16 dwt. of silver jier ton. 
Though there are no settlers in the valley, 
perhaps )>ecauHe the lower end of it is in- 
cluded in the Indian resen'e, there is a con- 
siderable area of very fair land to be seen on 
the r(fSkd to thesi; mines. 

Echo Lake Re^on. 

Pn^eedinij down the stream from Oard».-n 
nver we stopped first to examine a high itTf*- 
. « jecting hill of altered dia>jase a mile 

'if T«i'. V} the north of Great Lake Oeiirsfe. 
pr^^rjably a mass erupted throui;;h 
the Hun^nian, now standin;^ out V^ecause of 

'GaoL Sur. Can. 1876-77. pp. 212-13. 
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its greater power of resistance to erosion. 
Along this part of the shores the poplars and 
to a less extent other trees were stripped of 
leaves by a plague of tent caterpillars. Even 
ferns and alders were somewhat attacked, 
and one could hardly step on the rocks with- 
out crushing the creatures. Some of the 
' woods looked as bear as if swept by tiro. 

Echo river opens into wide shallow flats 
with marshy borders and Great Lake George 
is very shallow itself, the st^am- 
and Echo boat channel re«iuiring to be dredg- 
ed almost the whole length of the 
lake. Entering the river one sees white hills 
of Huronian ({uartzite on the east shore, 
with cultivated farms in the valleys. The 
river winds towards the northeast for three 
or four miles through alluvial plains until 
beautiful Echo lake with its mountainous 
shores opens out. Just where the lake entei's 
the river there is ctmsidorable clearing at the 
foot of a mountain, and a farm house with a 
garden full of l)loom, an unexpected sight in 
this somewhat wild region. The shores of 
Echo lake present excellent exposures of the 
Huronian, as noted by Murray in 1857. The 
limestone band seen at Garden River shows 
as two promimtories on the lake, and has the 
same character as at the former point. 

A good road leads a mile northwest 
to the buildings of the Austin copper mine, 
and a jjoorer road goes some dis- 
Copper tance farther to the shafts which 
are high up on a hill. In addition 
to the shafts a tunnel has been driven into 
the hill, which consists of Logan's ** slate 
conglomerate," a graywacke containing a few 
pebbles. The ore on the dump is white 
quartz with some copper pyrites and a car- 
bonate like ankerite. The mine has not 
been worked for years. 

An excursion was made to Trout and Iron 
lakes, north of Echo lake, going up the river 

irout and * *^^^® ^^^ * hhlt^ as far as there 
Iron Lakes, ^^g good navigation, and then 

walking inland by old lumber roads. Trout 
lake is about three miles from the landing 
place and 350 feet above Echo lake, which 
is a few feet higher than lake Huron. The 
lake is very pretty, with high rocky shores to 
the north, partly of handsome jasper conglom- 



erate. This outcrop of red jasper coi 
erate is not noted on Murray's geo 
map of the Huronian region, but was 
by Prof. Willmott ten years ago. Ire 
lies two or three miles northwest of 
lake, is about a third of a mile long ai 
feet (aneroid) alxjve lake Huron, 
outlet a creek flows swiftly down thro 
rock wall ravine to join Trout creek, 
trout are said to inhabit all these water 
saw no trace of iron on the lake, but 
another outcrop of jasper conglomerat 
most striking of the Huronian rocks, 
region whs visited in 1876 by Messrn. 
and Frank Adams, then Dr. Bell's assis 
but they took a course different fron 
and saw no jasper Conglomerate, only 
rocks, quartz, etc* 

Bruce Mines Region. 

Leading Echo lake we made a hard 
pull against headwinds down Great 
George and the North Chan 

Bruce 

Mine* U) Bruce Mines. Aloniz the lake 

Rock lAke. * 

are very few outcrops of rock 
many along the shores of the channel 
ious rjcks of the Huronian on the nort 
and of Cambrian and Lower Silurian c 
south. On June 18 we drove out to the 
Lake copper mine and the Ophir gold 
passing Ottertail and Rock lakes, by c 
showing great variety of geological int 
As far as Ottertail it runs over stiff gray 
evidently a lake silt, with exposures of ^ 
conglomerate and other Huronian 
along the way. The farm land seems st 
if rather heavy, to this point. Beyon< 
country grows more mountainous an 
valleys and plains more sandy as the 
works upward on a series of lofty 
terraces, the highest 470 feet (aneroid) i 
lake Huron or more than 1,040 feet i 
the sea. 

The Rock Lake copper mine is really 
a prospect, no mining having been done 
Rock Lake ^^ ^^ Sandy McCloud's land 
ijph^Qoid ^^® deposit extends to the r 
"^"*- boring farm on the south, 

country rock is chloritic slate with red qi 
ite just to the south, and the ore bodie 

*Geol. Sur. Can. 1876-77. pp. 210-11. 
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very irregular veins or lenses of quartz run- 
ning partly parallel to the strike, i>artly 
across it. The widest part measures about 
12 feet with some decayed rock included, but 
has no definite walls. The ore is copper 
pyrites with a little ankerite in quartz. 
Rusty places with more oc less copper ore 
are seen at other |^)oints. A tunnel has been 
starte<l on the lot to the south to tap one 
such ore body, but had not reached it at the 
time of our visit. So little woik had l)een 
done on the property that no certain idea 
could be formeil as to the (luantity of ore 
likely to be found. 

Everything was shut down at the Ophir 
mine, and as it has been pretty fully de- 
scribed by Mr. Blue, who visited it while 
work was goini( on in 1893,* it will be un- 
necessary to give any account of it here. 

The old Bruce copper mine, with its long 
and irregular open cut running ab^iut n. 20 
Brace ftnd ^-« ^^^ ^ yawning chasm partly 
c^^f^ filled with water, has also been de- 
""**^ scribed by Mr. Blue *' ; and as it 
has long been abandoned nothing further 
need be said of it. We found, however, that 
the Wellington mine, a mile and a half north- 
west on the same vein rir a parallel one, was 
being pumped out by Captain Thomas 
Trethewey as superintendent for Lord 
Douglas of Hawick, who represents a I>md*'n 
syndicate. We went down the Scott shaft 
180 feet to the third level. The fourth I»,'Vf:l 
had not yet V^en pumped t»ii. The v»::n?! 
are nearly vertical, with a width of av^:i'. 
eight feet. The walls are ^-..lii-rtin.es diAtiuct 
and slicken sided, somct iii;-^ - ■ i "^ *>? ir^ *' -' ^ • ^- r • 
We found more or les.s coiii^.i pyrir-rs :r. •h-e 
quartz on the levels, and ^il*.- -•.:;.•.- r.^:':. ■ :k .u 
an open cut, but L-id n'/ timr; i.-r '.j.:.* T'.xzi.'.y 
tu explore the mine ihor- -i.f'/:y. «>-;.*>*;.'. 
Trethewe%- savs that the l-i--!i ir-^ r\ ;.••;'; -v/ 
three dikes. 

Anew ofjeninjr wa- r-.-ir:: r.vij*: .:. >. ■•:.:. 
between the WellinLr-n ^iiA iJr.;^: ;... 
and quartz very rich :r: c-Ti-rr : :•.-"-. "• -.- *' 
be seen. It was Captaii* Tr-rt:.- --r> t ; 
that, although drlft-c>vt:r*:rl %• \:,k \.r.-^\tz. 

* Third Rep. Bar. Mix^fl. ;^. ^-4.'. 

• Third Kept Bar. Mi&w, p^. V^^T,. 



the vein or system of veiiiH could ultiriiat<rly 
be followed all the way from the (Jopp»;r Hay 
location to the southeast end of the Jii lid*, 
a distance of 7»H00 feet. Ah the old plans of 
the mine had been lost, fresh ones wen* in 
course of preparation. We were rath»ri' sur- 
prised to be taken tu the j^aol to se*; th<!iii. 
It seems that Bruce Mines is s^; law-abidin;; 
that the h>ck-up has not had a prisoner for 
fi\e yearu, ho that the miiiu aiptain wan 
allowed to set up his drafting tables then;. 

On our return jouincy ijarly in Aiij^u'-t, wr 
found that Profesw^r Hatch of I^^ndon was 
sampling the mine with a vit;w V) re|H>itin(; 
upon it for Old Wr>rld capitalintH. 

Trap Rock for Koud .Metal. 

Although mining was at a Htandstiil th<r 
village of Bruce Min«;H seemed fairly proh 
perous, largely, no doubt, b*:oaijse of tli«: 
farming community growing up a^n^ut it, 
more extennive and im]K>riaiit than th<; 
traveller (lassing by rail or steam would -'jp- 
p'^se. Another induntryof importanc*; \n flie 
R/^i-niak- quarrying of ** tnip " as ro;i^I n»« '.ti. 
J;;ifJfjJJ^J['-'This is carried on by ihe Sjh n*>: 
Un.i. Brothers of T'levelaud, Ohio, v. ho 

ship their pnKluct to that city for u-*: in 
making its famou/t j^ark ro;i/lK. 'Hi*: tirr/i li;id 
42 men at work in the 'jUiifTy. at. th<' *!oii»fi 
east eri'i of th<; I'rii':*^ luin*-, mid w<:i«- mj-/ 
l>e:{irjiiin^' op«;rationH 1**1 t},i; -lunjin'i. 'I h-y 
employ*:'! i'/^t iu*:ii t.h«: pii;vio'i-r v':ar f >j . 
.Si *':.».';•;. 'Ik: lii':r/i^«T of tln' \,iii, iii t:],n,ryt: '■* 
*.}kr 'j'iariV. irav»- mi«; ■•onj': jr-forinaMoi. t*: 
\:''xi'..ii'j^ ':.*i«- iji*-*h'/'i III 'j •«■ :ri lojid itntf.u'/ ■*■* 
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half-inch of trap dust, which is wet down and 
rolled till water stands on top and hoofs leave 
no impress. Twenty-ton rollers are used for 
the work, which costs at present $2 per 
square yard. The cost was formerly $3.50. 

The trap is a greenish-gray medium- 
grained diabase, which forms the country 
rock of the copper veins of the region, and is 
present in inexhaustible quantities. Some 
small quartz veins occur in the rock quarried, 
but the quartz is picked out and rejected. 

This mass of diabase, included by Murray 
in the ** lower slate conglomerate," is evi- 
dently of later age than the Huronian, since 
at more than one point to the east of the 
harbor it may be seen penetrating eruptively 
the red quartzite. 

Other Excursions. 

After examining the shore as far as Thes- 
salon and studying the contact of Laurentian 

and Huronian four miles beyond on 
Minee to the Small islands scattered along the 

shore and also on the railway, we 
returned to Sault Ste. Marie. The re- 
sults of this study will be given in another 
part of this report. Visits to a copper mine 
and also a supposed placer gold mine north of 
Thessalon were postponed till our return 
journey, when it was expected that the placer 
would be in operation. 

Before leaving the " Soo *' an excursion 
was made some miles northeast^to examine 

the Laurentian-Huronian contact 
on an old at a fresh point, and a brief survey 

Lak« Terrace j <• a. j* -l 

was made of an extraordinary wash- 
out in an old lake terrace on section 9, two 
miles south of the boundary of Tarentonis 
township. Springs have undermined the 
drift materials and carved in three years a 
V-shaped ravine nearly 2KX) feet in length 
and 110 feet in depth at its outlet. It is said 
that most of the work^was done in a single 
year. The road was destroyed and had to be 
shifted 100 yards to the west, and Silver 
creek, flowing in the valley below, was forced 
a long distance to the eastjby'the debris 
which filled its valley, so that it now flows 
among the trees in the woods. 

Northeast Shore of Lake Superior. 
On arrival at the Sault all arrangements 
were made for the Lake Superior Irip, which 



beiran on June 22. The shoi 

Literature , ® . . , 

of the been visited at various pom 
a number of geologists, espe 
at the copper deposits near Mamainse ai 
Michipicoton island, in regard to which 
is a considerable literature, mostly of 
tered papers and mine reports. An oi 
of the history has been given by Mr. 
who visited the res^ion in 1893 ; and h 
port quotes the opinions of the more pr< 
ent geologists who have examined the a 
mines. ^ The general geology of the r 
has been sketched by Sir William Log 
the Greology of Canada,^ and Dr. Be 
versed the shore in 1876, ^ from Batchi 
bay to Michipicoton river. 

Along St. Mary*s river and for va 
distances inland one sees only the St. JV 
St. Mary's sandstone where the solid r 
Sandstone. J^^J^. covered with thick lake de 

forming a succession of terraces. The 

stone is red orgreen or pale gray or mc 

and has some shaly layers. It is bee 

along the banks of the Canadian and A 

can ship canals, where it is often beaul 

ripple-marked and cross-bedded, bein 

dently a shallow water formation. . 

fossils have been found with certaint; 

the age has not been positively detem 

Logan thinks it of Chazy or Cambro-sil 

age ;^^ but others place it in the Pctac 

Upper Cambrian. As noted by Logan, 

sandstones lie nearly horizontal, unit 

other and older rocks of the region, whi 

usually tilted more or less steeply ; ai 

country which these soft rocks undc 

usually flat and low, differing greatli 

the parts formed of Huronian and Laur 

rocks. This sandstone is to some * 

available for building purposes, though 

soft and fragile, as well as too much in 

to cleave into blocks of unmanageable s 

to be considered a good building stone. 

Following up the shore, Gros Cap, 

the sandstones end and rocks mapi 

Great Laurentian begin, is the first 

Gros Cap. ^f interest. The cape risei 

^Bur. Mines, 1893, pp. 63-88. 
«Geol. Can.. 1863, pp. 70-86, also p. 699, 
«GeoL Sur. Can., 1876-7, p. 213, etc. 
^oQeol. Can., 1863, p. 86. 
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mountainous way with sheer cliffs towards 
the west, and is a very striking feature. 
There is a small landing on the southeast 
side of the point for fishing boats, and a saw- 
mill with a few settlers* houses are sctittered 
ilong the low sandy shore to the east. In 
the rear of the little settlement two old lake 
terraces rise, one 56 feet, the other 224 feet, 
sbove lake Su^terior. 

The rock at the point of Great Gros Cap is 
red porphyry, containing a few fragments of 
nther coarse quartzite, so that it is no doubt 
kt«r than Huronian, but just around the 
point one finds a few hundred yards of 
diabase and then Laurent ian gninite or 
gneiss. At various points beyond amygda- 
bidal diabase (or melaphyre) and red quurtz- 
less porphyry occur in small ]>atches, and with 
them veins of calcite and a red material like 
the vein matter associated with the lake 
Superior copper ores ; so that the projecting 
points of the coast consist of the Keweenawsn 
or Upper Copper-bearing series, while the 
interior is Laurentian, The latter shows 
much variety, including greenstones and 
hornblende schist very like the Keewatin of 
Rainy lake, red granite, syenite and gneiss. 
After rounding the |>ointa thin strip of the 
St. Mary*s sandstone extends along shore to 
the mouth <^f Goulais bay, after 
which the shore is again formed of 
Archaean n^cks. We attempted to 
enter the mouth of Goulais river so as to 
anchor there and explore it, but found a bar 
stretching across its mouth giving too little 
water for our craft, which drew about 2| feet. 
Later in the summer Prof. Willmott and I 
drove out to the river from the Sault and 
examined parts of the valley and surrounding 
mountains. As the first rapid is 30 miles up 
Ooulais river, which winds through alluvial 
flats in the lower part of its course, we were 
unable to cany out our instructions regard- 
ing the examination of water i>owers without 
spending more time than c<.iuld be si>ared. 
There are said to be three high falls about 40 
miles up, and as there is a considerable vol- 
ume of water these may in the future furnish 
valuable power. 

The point on the west of Goulais bay, 
vhere the mission and a small fishing station 



GooU is 
Vallfly. 



are placed, consists of St. Mary's sa 
and the same fiat lying rock forms t 
until the mouth of Batcliawana bay, 
inlet to the north. 

Batchawsna Bay. 

The name of this bay is spelled \ 
by different authorities. Lo^an s ms 



The Bay 



it Batchehwahnung, the 
and iu Admiralty chart of lake » 

Name. i, • t» , 

spells it Bacbewanaunc;. i 
United States chart follows its pn 
The map issued by the Crown Lands 
ment of Ontirio gives it the form 
waung ; and the (K^ople of the regioi 
ally ciiW the bay Batchawana. The h 
is easily spelled and pronounced and, 
rather euphonious, should perhaps 
f erred. 

The bay has a very interesting sho 
rising to low mountains towards th( 
east, east and north, and presents fii 
crops of Laurentian, Huronian ai 
Mary*s sandstone the latter mainl; 
outlet and on a large island which st 
more than half way across the entran< 
usual, the Cambrian sandstone lies 
horizontally and fonns the low ground 
the harder and more ancient rocks rise 
as hills, at one ix)int on the east to a 
of 690 feet as determined by aneroid. 

Small bands of Keweenawan or 
Copper-bearing rock come out on t 
oeoio^of 8h.>re, as mentioned by 
^^ ^y though not so majjped. Th 
small outcrops of red quartzless pc 
and larger ones of amygdaloid, th« 
forming a row of hills running abr 
and west at the northeast cf)mer of t 
The rocks just referred to are very m 
the Keweenawan farther west. 

Professor Willmott gives the fc 
account of the Rcology r>f the southe 
tion of the bay : 

**The south-eastern shore of Bat< 
Bay consists of slate conglomerate 
boulders of coarse-grained red gran 
Und of red, porphyritic, granitx*c 
cuts through the slate, apiKjanng or 
on the west shore and on a I>'«nt^5 
site shore a mile U, the east. Thii 
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which ifl in eruptive contact with the slate, 
in one place loses its porphyritic character 
near the slate and then lissunies it suddenly a 
few yards away. A few hundred feet from this 
point the gneiss was observed to hold sharp 
angular inclusions of basic schists closely re- 
sembling the Keewatin contacts of the Lake 
of the Woods. On the eastern point the 
gneiss was in places quite dark in color." 

The Chippewa river entering Batchawana 
})ay on the north has a splendid fall of over 
_ 80 feet about a mile from its mouth. 

Chippewa • ■• t 

Kiver. Above this there is said to be good 

navigation for a long distance. The portage 
])ast the fall is about three-fourths of a mile 
and is rough in places. . 

The Batchawana river also was visited and 
ascended about six miles, mostly against a 
„ ^ swift current. At five and a half 

BAtchawana . 

River. miles up there is a rapid too heavy 
t<) pole up, so the canoe was taken no farther. 
No falls of importance were met with in the 
distance traversed, and few outcrops of rock 
occur, all that were observed having the look 
of Laurentian. The shores are often steep 
cut banks of sand and gravel, with a little 
stratified clay at bottom, and form well- 
marked terraces. 

The northeastern part of the bay is almost 
cut off from the western part by the largo 
island mentioned before and a long sandy 
point projecting southwards. As we ap- 
pnmched the latter a group of sleek lumber- 
men's horses was collected at the point where 
the wind swept strongest, so as to avoid the 
tties, which were very tormenting in the bush 
at the time. 

Prof. Willmott describes the Carp river 
as follows : 

**The Carp is a small stream flowing into 
the north side of Batchawana bay. For the 
la^t mile it flows through a sand 
and gravel plain in a rapid and tor- 
tuous coui-se. All obstructions have been 
removed by the company cutting pulpwood 
on its bank, so that it is navigable down 
stream. The banks are often fifty feet high, 
and in places stratified clay is seen as well as 
sand and gravel. Beyond the pulpwood 
camp, one mile inland, the stream is a suc- 
cession of fails. Two miles and a half from 



Curp River. 



the mouth the bed is 250 feetabov 
At this point the rock is gneiss, b 
at once to the south into a band c 
loid striking east. Three-quartei 
farther down the stream a congloi 
against the latter which are both d 
Keweenaw age." 

There is a steamboat landing a 
station on the east side of the p 
Corby protecta the bay from th 
Point. west winds ; and a 

stands a mile or two south on Corl 
The village is not a savory one, sir 
of the fish taken is dumped not fa: 
ing a perpetual attraction to gulls . 
and the idle horses of the lumbei 
the point at will. Lumbering will 
in this region, the pine having bee 
as well a* much of the spruce, I 
cedar. The material left is most 
as pulpwood, of which we saw lai 
ties in the more inland parts. 

The iVUmalnse Re^on. 

Rounding Corbeau point we foun 
wind to coafit with canoes and sail 
Rous^ins ^ Roussain's fishing stat 
Station. there is a small snug ha 
tiny settlement. The shore here ; 
very rugged, consisting of blac 
rock in thick layers, separated 1 
amygdaloid and conglomerate. A 
rocks are soft and easily attacked 
they wear away along the shore, 1 
harder eruptive masses standing 
stacks and islands. Many small 
eaten by the waves in the softer 
harder layers roofing them over. 

The next point stopped at was 
harbor, where narrow channels bet 
Mamnin^o i«lands and the shore m 
HariKir. harbor. Sand bay, whei 
of the same name is located, is a n 
south, but aflords little shelter 
The mine is not working, being le) 
of a caretaker who served us as gu 
the different pits and shafts. As 
has been described by Mr. Blue,^^ 
be said of it here. A mile north ( 
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at a small costcan pit, there is a plato of 
native copper eighteen inches long by an 
inch in thichnoss standing up from the de- 
cayed amygdaloids. This and tlie pile <>f ore 
rich in native copper at the main shaft give 
evidence that the metal is present in con- 
siderable amounts. 

About two miles north of Mamainse harbor 
is the old Mamainse copper mine, worke<l, it 
is said, 46 years ago, and again 17 
Copper yetiTS ago, where a village of 30 
houses without an inhabitant may 
be seen. Tlie houses have stone foundations 
and are well constructed fniuie bui. dings in a 
ink state of preservation except for doors and 
windowsf all of which have been carried oH'. 
There is a church, two shaft houses, an<I a 
Isrge mill containing crushing and concentrat- 
ing appUances. There is very little ore to 
be seen on the dumps, which evidently con- 
ibt of waste rock, mainly amygdaloids. The 
lite is an attractive one, Vjut with a very poor 
barber. Rugged strips of black amygdaloid 
and trap run out into the lake with curving 
beaches of well* rolled pebbles l)otween. The 
Tillage stands on a low terrace, with wild 
flowers, red and white clover and wild straw- 
berries all about, and a pretty strcjim Ho wing 
into the lake. 

Polnte aux Mlne5. 

Beyond Mamainse rocks apparently of 
lAurentian and Huronian age show them- 
Owiogyof selves, red granite and gneiss i>ene- 

Pwnt. trated by dark green dikes and also 
great masses and dikes of a very coarse 
grained p>egmatite or giant granite, having 
flesh red felspars as large as one's hand em- 
bedded in a ci^arse grained granite ground 
oaass. Here and there are strips and masses 
of Keweenaw rocks leaning up against them, 
often with a basal conglomerate or breccia of 
gneiss and granite at the l>ottoni. A few 
beds of brown shale and sandstone, probably 
Cambrian, occur at the foot of Imys. 

Pointe au>. Mines from the south seems to 
be a mixture of Laurentian and Keewatin 
wcks, but to the north sh^ws amygdaloids 
and conglomerate having the usual rugged 
shore formed by Keweenawan rocks. The 
mine is a few hundred yards inland from the 
landing place in a bay north of the jMiint. 



On the hill side there are the ruins of two or 

Ruins of the ^^^®*^ ^"^^^"^i>8 witli massive stone 
old Mine, foundatitms, and the opening of a 

tunnel with its timbers all rotten and falling 
in. There are several deep pits farther uj> 
the hill and several heaps of rock from the 
excavati(»ns, with little amygdaloid and no 
conglomerate to be seen. There are also two 
heaps nt slag containing a number of tons 
resulting from smelting operations. An 
assiiy of this slag gave 1.20 per cent, of cop- 
per. This mine is reported to have been 
worked 40 years ago, and is said t^) have 
been attacked by Indians. For its defence 
two cann< m and a body of militia were brought 
up, according to Sayers, the captain of our 
tishing boat. 

There are seveml heavy square ir<»n 
stiimps on the beach, perhaps landed but not 
put in place at the mill. In all there must 
have been a large amount of work done at 
this mine, but there is now very little ore to 
be seen, perhaps ))ecausc all that was obtained 
had been smelted. Young trees are now 
growing among the ruins of the buildings, 
and from the shore there is nothing but 
woods to be seen.^- 

To the north of Pointe aux Mines in a large 

bay tiat lying sandstones, like those of the 

last bay, probably St. Mar\''s sand- 

of tUv stones, cover a wide area beneath 

Coast Line. ' 

the shallow water and appear to 
slope oft' towards the open lake. The (Mjints 
however are of Laurentian, containing fe»aer 
Keewatin inclusions than farther south. The 
scenery is magniticient, granite clilfs rising 
500 feet above the lake. A curious cave 
sliDWs at the northern j)oint of the bay and 
t w«» others at oO and .V) fe t above the water, 
l>rol>aV)ly old shonj caves. Here small 
j^atchert <»f cvMiglomerate with gniess and 
granite pel)bles lean against the gnmite and 
are with ditiiculty distinguished from it. Old 
chasms in the Laurentian are tiPed with this 
rock, proving that an old shore stood just at 
the level of the j>resent slmre and presenting 
the senile conditions. This conghnnerate is 
probably Keweenawan. As the cement is 
soft it easily weathers out and sets free the 
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pebbles and buulden of the old rock to be 
waihed on the present beach as if recently 
made. A remnant of conglomerate rests 
against the eds^e of a large diabase dike and 
contains boulders of it, showing that the dike 
is older than the Keweenawan. 

These diabase dikes are exceedingly num- 
erous along this part of the coast and have 
much to do with its shape. Sometimes the 
dike is the more resistant rock and rises as 
walls, protecting the softer rock behind or 
serving as breakwaters for small harbors or 
forming narrow islands or long points, fea- 
tures noticed by Logan in the Geology of 
Canada. At other times the dikes are less 
resistant and weather out, forming narrow 
deep ravines with walls of gneiss. The gen- 
eral strike of the dikes is about northwest 
and two of them project sharply, one on each 
side of Montreal river forming a sort of har- 
bor, not well protected however from north- 
westerly winds. 

Montreal River to Little Qros Cap. 

Montreal river is probably the largest 
stream up to this point on the shore of lake 
_ ^ Superior. There is a bar at its 

Features, 

Oeoio«r and mouth, above which fishing craft 

Doenerj of r m ■% , 

Montreal find a safe harbor, though the 
powerful current is not easy to 
meet unless a line is taken ashore for towing. 
The scenery of the harbor is splendid, with 
its two rocky points and th<) reddish Lauren- 
tian mountains in the rear. Three forest- 
covered terraces rise above the bay, indicat- 
ing former higher levels of the lake ; and at 
the inner end of the bay one catches glimpses 
of the white series of cataracts flowing 
through a deep narrow canyon by which 
Montreal river finds its way down from the 
mountains to the shore. The river was ex 
plored six or seven miles inland, and for that 
distance is very difficult of navigation, being 
a succession of falls for the first mile or two 
and then short stretches of slack water sep- 
arated by long flat rapids up which one must 
pole. 

Instead of followinc: the river up from the 
bay at its mouth it is necessary to portage 
south past the point enclosing the bay on 
that side and then, after a few hundred 
yards paddle, one climbs up from the shore, 



following a trail for so'ne distance on level 
ground and then up an ascent so steep for 
180 feet that caooes cannot be carried but 
must be dragged. A quick descent leads 
down from this ridge to the placid river 
above the main fall, which has in all a height 
of 172 feet (aneroid). There are two more 
respectable falls on the way up the river, 
which rises 250 feet as shown by aneriod in 
the first six miles. Five portages were made 
on the way up, but returning all except the 
three main falls mav be run in a canoe. 

The river is clear, with slightly brownish 
waters, and there has been no fire on its 
shores, so that beautiful woods run to the 
top of the highest hills when not bfoken by 
faces of rock too steep for trees to grow. A 
good deal of white pine is scattered through 
the woods ; and spruce and cedar are com- 
mon, some of the latter being of good size. 
One which was measured had a diameter of 
3 ft. 10 in. at the butt. Apparently no 
lumber has been cut on this river. 

There is no agricultural land to be aeen as 
far as we ascended the river, perhaps largely 
because it flows in a narrow valley below the 
general level of the mountainous country 
around. 

The rocks observed are Laurentian, with 
several large inclusions of Keewatin, and 
some masses of coarse grained red granite 
and flesh colored pegmatite. These rocks are 
cut by two systems of diabase dikes, like 
those whose lakeward projection forms the 
harbor. It is probable that the canyon 
through which the river flows in its final 
cascade was made by wearing out and remov- 
ing the materials of two such dikes, meeting 
nearly at a right angle. This would account 
for the fact that the canyon walls are not ver- 
tical, though parallel to one another. The 
one on the left bank overhangs the river 
several degrees and stands in places fully 100 
feet above the torrent of foam at its foot. 

The scenery along this part of the river 
is extraordinarily wild and romantic, and can 
scarcely be equalled elsewhere in the Pro- 
vince. It is singular that in its striking 
canyon scenery this western Montreal river is 
very like the eastern river of the same name 
emptying into the Ottawa. 
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Profeflsor Willmott reports as follows re- 
f^arding the Agiwa (Agawa or Aguawa) river, 
entering the lake about seven miles north of 
the mouth of Montreal river : 

*' From the mouth of the Montreal river to 
A point three miles south of the Agiwa the 
j^^f^ shore consists of gray gneiss fre- 
RiTCT. quently much contorted. Some 
masses of pegmatite occur, and many Kee- 
-watin-like inclusions were scon. There are 
numerous dikes of greenstone, occurring 
usually at points, and all bearing 80" to 100'*. 
A sand plain extends south from the mouth 
of the Agiwa for three miles. It is covered 
with a fine forest of Banksian pine, straight 
and branchless for 40 to 50 feet. Just north 
of the mouth the shore becomes gneiss again. 
An Indian village and a Hudson's Bay Post 
were once situated here, but the buildings 
4ftlone remain. 

•'The river flows so rapidly near the mouth 
that it can only be asce tided by poling. At 
one point the current was estimated at four 
.and a half miles an hour, and the width at 
160 feet, and the average depth at three feet. 
Travelling inland, two fine terraces were 
found at 111 and 126 feet above lake Supe- 
rior. On the first terrace was an excellent 
hardwood bush which had been extensively 
used by the Indians for sugar-making. There 
is here an area of some extent well adapted 
to agriculture/' 

Montreal island, which lies five miles north- 
west of the mouth of Montreal river, is 
covered with wood, presents no 
MdUzud rock to be seen from a boat cruis- 



ing like ours, and is without hills. 
Bayfield reports that it consists of sandstone, 
probably like that at Sault Ste. Marie. ^^ 
The Lizard islands seven miles farther north- 
west give a good landing and harbor, and so 
are used as a fishing station. The rock is to 
he seen here as flat lying sandstone rising 
only three or four feet above the water. It 
is mottled and banded with red and white, 
ttd has all the characters of the St. Mary's 
amditone. There are a few houses inhabited 
bj fishermen on the main island, and at the 
time of our visit also a family of summer 
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residents. The island is said to be free from 
flies and to be the home of many lizards 
(salamanders). The fishermen state that the 
water of lake Superior has fallen of late years ; 
but their houses, evidently a number of years 
old, now stand only two or three feet above 
the lake. It is not likely they would have 
been built any nearer the shore than they 
are now, which suggests very little change in 
the level of the water. There are no large 
trees on the island, perhaps all have been 
cut off". 

Sand river enters lake Superior just east 
of Lizard islands, and forms a series of falls 
„ , „. and rapids for about a mile inland. 

Sand River. ^ . . .' 

when comparatively quiet water is 
reached. In the ascent three well-marked 
terraces are passed at heights of 72, 144 and 
234 to 260 feet (aneroid). The main fall, of 
95 feet, is about a mile inland. There is a 
very good portage path to the quiet water at 
the head of the rapids, nearly 200 feet above 
the lake, suggesting that the river is used by 
Indians ; unlike Montreal river, where the 
portages are badly grown over and hard to 
find and follow. It is, however, much 
smaller than Montreal river. The rocks seen 
are mainly gneiss, striking nearly east and 
west and pierced by coarse granite of pale 
flesh color. One fall is formed by a dike of 
diabase cutting the gneiss. 

Leach island, five miles west of the Lizard 

islands, shows no rock on its north shore, 

though gray flat masses of St. Mary's 

inland and sandstono may be seen under shal- 

GuU rock. fTM 1 , 

low water near shore. The beach 
is formed of fragments of the same rock, 
which no doubt underlies this low wooded 
island. Gull rock, north of this on the way 
to Gar^antua, is of the same sandstone. This 
rock is used as a breeding place by the gulls, 
whose half-grown squabs scramble over its 
stones, while hundreds [of fully-fledged birds 
hover and scream about it. The young gulls 
are ver}* stupid and helpless creatures, but 
good swimmers. If tipped on their back 
in the water they lie there without at- 
tempting to right themselves. The young 
birds are said to be fat and good eating by 
the Indians, and the eggs are oft«n gathered 
and eaten by fishermen and Indians earlier 
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in the season. Sayers siiys that they incu- 
bate about the same length of time as 
common hens, and that the first fowls kept 
on Caribou island, a fishing station far out in 
lake Superior, were hatched by gulls from 
hen's eggs. 

North of Leach island on the main shore 
patches of a basal conglomerate containing 
granite boulders were seen, probably of 
Keweenaw age, but no amygdaloids ; though 
there is a curious rim of red agglomerate or 
ash rock dipping about IW away from the up- 
turned gneiss in a bay just south of Gar^an- 
tua harbor. 

Gargantua harbor is a picturesque bay 

south of the cape of the same name. It 

afiords good shelter for fishing 

Oarrantua y * 

Harbor boats and the small steamers used 
in the fishing trade, including the 
Telegram, and could accommodate vessels of a 
much larger class. An island of rock rises in 
the mouth of the bay supporting a small light- 
house whose lamp is 85 feet above the lake, 
the only light between Corbeau point on 
Batchawana bay and Quebec harbor on Michi- 
picoton island. 

The rocks at the harlK>r consist of reddish 
granite or gneiss sometimes containing large 
masses or angular fragments of gray gneiss 
or schist, forming at some points almost a 
breccia. There are dikes of coarse pegmatite 
and of diabase penetrating the Laurentian 
rocks. A hill used as an observatory during 
the hydri>graphic survey of the coast by the 
United States government rises 431 feet a 
little to the north of the bay. 

A fringe of amygdaloids extends along part 
of the shore and the small adjoining islands 
to the northwest of the harbor at cape Gar- 
gantua, resting directly on the gneiss without 
any basal conglomerate between. Many 
agates are found in the amygdaloid and as 
pebbles on the shore. The light keeper, 
Louis Miron, has found native copper also. 

Grargantua river enters the lake south of 
the hook shaped promontory of the ca])e, 
but as it does not seem to be a very impor- 
tant stream it was not ascended as far as the 
falls or rai)ids. 

Just north of the cape there is a small 
patch of red Keweenawan conglomerate and 



also of red volcanic breccia at the foot of a 
bay, remnatits of a sheet of rocks once cov- 
ering the whole shore and perhaps still exist- 
ing below the level of wave action. 

A cascade tM) feet high is seen close to the 
shore a little farther north, and fine moun- 
tain scenery all the way from Gargantua to 
the wide flat valley of Michipicoton river. 

Only a short stny was made at Michipi- 
coton Post near the mouth of the river, as it 
was intended to examine the gold t egion near 
Wawa lake to the north on our return journey. 

The rocks at Little (Jros Cap, five miles 

west of the river mouth, and near Dore or 

Pickerel river just beyond, were in- 

Cap and cluded by Logan in his original 

Don. River. . ^ ^ . ,• f u 

Huronian, and were studied by 
us for a day or two because of their geo- 
logical interest ; and Dore river was ascended 
for about two miles to examine its falls and 
rapids. The river is very bad for canoeing 
and cannot be much used, since only the 
first fall has a path cut for portaging. The 
first fall, which is close to the shore, is only 
about 20 feet high, but less than a mile above 
there is a fall of 78 feet (aneroid, two read- 
ings), and the height reached in two miles is 
about 310 feet. In this distance we were 
obliged to make six portages, mainly over 
rock ; and the river at one place flows 
through a small canyon not more than six 
feet wide. 

The rocks observed were boulder conglom- 
erate near the lake and felsite schist with 

SchiRtCon- * ^^^ bands of chlorite schist to the 
giomerau!. uyrtj^ ^jj far as we proceeded, all 

Huronian. A high steep hill near the mouth 
of the river consists of diabase, probably a 
mass erupt^id through the Huronian. The 
strike runs from GO to 80^ east of north, and 
the dip is from 70 to vertical. The schist 
conglomerate at the mouth of the river hsia 
been descri})ed by Logan, who gives a detailed 
sectitm having a width of 1,700 feet, and 
states that the series of slates (schists) 
must be much greater than this. A micro- 
meter measurement to a small island of the 
same rock nearly south of the nver mouth 
gives the distance as 2,500 feet, and the 
conglomerate hiis l>een found ^ of a mile 
inland, or 050 feet farther. These conglom- 
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urates, which are very like thuse of Shoal lake 
in the west, extend in patches for about three 
miles along shore toward the west, and con- 
tain a few barren looking ({uartz veins. Still 
farther west granite cuts off the schist conglo- 
merate eruptively, and is followed by green 
schist. More or less conj;rlonierate occurs jit 
iiiter\*als however as far as Dog river. 

DoK River. 

For three or four miles east of Dogmnr 

a niasrniticient series of old lake terrjieos 

fronts the shore, best seen from a 

A View of ., .11, „„ 

old Lake mile or twf» out m the lake. Ihey 
are clean cut and very well uelined, 
and consist chiefly of wind ;ind gravel. The 
highest rises about 'SiiO feet above the river, 
and the even level lines of the forest -covered 
surfaces of the successive steps are very 
striking in contrast with the rugged cliffs and 
dome-like mountains elsewhere seen on this 
wild coast. These terraces extend only a 
short distance west of Dog river. Two miles 
west of the river there is a sheltered little 
harbor, well adapted f(^r fishing craft, though 
deserted when w« were there ; and a few 
shanties stand along the sandy shore of the 
bay and near the rocky point which protects 
the small pier and storehouse. 

As Dog river is one of the largest streams 
on this part of the coast we devoted some 
The River ^^^^ ^^ its study. There is a long 
•■* »^ ^^**- gravel bar at its mouth, crowding 
the brown water of th« river against the cliff 
on the west gide of the valley. About half a 
mile above this the river becomes too rapid 
for canoe navigation, flows through canyon- 
like narrows parallel to the strike of the 
Huronian schists, and finally turns off at 
right angles, forming one of the most beauti- 
ful falls we had yet seen. The foot of the 
main fall is about 33 feet above the lake, 
while its head is 159 feet higher (aneroid). 
The fall is in three steps, but all visible from 
one point of view. Above the fall the stream 
once more turns parallel to the strike of the 
schist, following a narrow canyon. From 
the appearance of the shores it is evident 
that the river has great fluctuations in level. 
The rocks seen are pale green schist conglom- 
erate and porphyroid. 



In this and rivers visited before, speckled 
trout are plentiful, sometimes the real brook 
Speckled trout. Our captain caught several 
Trout. f^^Q gj^j^ from the pier in the har- 

bor, one measuring 19^ inches in length. 
The red spots are not so bright as in the 
brook trout, and are surrounded by a small 
bluish halo ; otherwise these fish arc very 
much like the brook trout in aj)] >earance. 

West of Dog river to the mouth of Eagle 
river various green Huronian schists are 
found, penetrated often by felsite dikes. 
West of this a reddish or gray granite mass 
bursts through the schists and is itself cut 
by dikes of diabase. 

Pucajtwa River to Pic River. 

Our next important stop was at Pucaswa^ ' 
river, where two small islands form a tiny 
^ . harbor, very welcome after long 

PuraMwa pitching in a high sea ; and a 

Har)K)r. i ^ , , /v i 

stretch of sandy shore affords good 
camuing ground, though infested with sand- 
flies and blackflies. The rocks here are 
chlorite schists with purplish felsitic layers, 
crosstid by numbers of large diabase dikes 
ha'. iiiL' the crumbling look ni Keweenawan 
rockR, though perhaps not of that age. One 
of these dikes, forming a ]>oint just west of 
the river mouth, is cut by a smaller columnar 
dike, which has been breached by the waves 
so as to give a tunnel-like opening through 
tho point. The cave is about 30 feet long by 
15 in wid'h and height. The basaltic 
cohuuns are six feet long and tilted to about 
45' on both the roof and floor of the cave. 

There were many fresh caribou tracks on 
the sand near the mouth of the river. For 
about a third of a mile beyond tho bar there 
is little current, but there the valley turns 
off through a wild gorge overhung by a cliff 
hundreds of feet in height. A portage path 
of half a mile leads past the series of cascades 
Cawnwieii of ^y which the stream breaks through 
the River, ^.j^^g barrier, the only well l)eaten 
portage found on tho whole river. The first 
fall is of about 55 feet, and a series of rapids 
rise beyond this. There is a mass of pyrites 

>*Thename is varioady spelled, Pucoso, Puka- 
sqoaw, etc., bat the spelling followed here corres- 
ponds best with the pronunciation of the Indians 
employed m guides, though one of them spered 
it Bagoswa when asked to write it down. 
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a foot thick at the foot of the rapids, at 
which some one has done a little work ; but 
there is no quartz accompanying it, and the 
deposit shows little promise. 

A little west of Pucaswa granite shows it- 
self as far as Kilkenny (or Killamey) harbor, 
AtKUkenny ^^^ deserted ; beyond which there 
H"*^'^- is gneiss with a strike of about 
northeast and southwest and a dip of 80° 
to the northwest. In a bay west of Kil- 
kenny there are several old beaches rising 
above the water to a height of 42 feet, the 
upper ones completely lichen-covered. There 
is no sharp break in the series of beaches, 
which all consist of well-rounded boulders 
about as laige as one's head. This seems to 
imply a gradual fall in the level of the lake. 

Between this and Otter head the scenery 

is very striking, pale gray or flesh red gneiss 

being penetrated by many wide 

The Dikes ,. , * *^ ... ^ ^ , 

of Otter diabase dikes of a very columnar 
character, often, when weather- 
beaten, suggesting great piles of cordwood. 
As the head is neared the gneiss becomes 
interbedded with long bands of gray or green 
schist, showing an eruptive contact of Laur- 
entian with Huronian, like that seen in the 
Rainy Lake region. 

There is a long bay with mountainous 
shores to the north of Otter head, and a 
large island protects itH mouth, s > that the 
sheet of water is as placid as an inland lake, 
forming a great contrast with the turbulent 
waters of lake Superior, which are seldom 
free from, ground swell even in the calmest 
weather, ^ On the north shore of the bay, 
where a waterfall tumbles over a dike of dia- 
base in green schist, a mining location was 
taken up some years ago by Mr. Mudge, of 
Peninsula. Tliere are some small veins of 
quartz charged with pyrites, supposed to con- 
tain copper, but showing when assayed no 
copper and only 92 per ton in gold and silver ; 
so that nothing further has been done with 
the property. 

On the main land opposite Otter island 
the Rideau river falls as a cascade visible for a 

Rideau ^^^^ distance on the lake. There 
Biver. j^,.g ^y^Q £|jig j^ succesMon, having 

in all a height of 86 feet. 
From this point to White Spruce (or 



Spruce) harbor no stop was made, 
latter \ point there is a well - si 
White bay, once a fishing station, 
bor and frame houses, pier and sto 

Tip Top 1. J J «« 

Mountain, are now abandoned. Fro 
we attempted to ascend Tip Top mc 
marked on the map as seven milee 
east, but owing to the shortness of th 
noon available for the work and th< 
rain which came on, we did not 8 
The trail is faint at present, though 
have been considerably used when tl 
mit was occupied as a triangulation 
by the U. S. Hydrographic Survey 
blazed trail as far as we could follow 
up a small creek past a lake about a h 
long and then up an extraordinary ra 
canyon, evidently the result of the iii 
ing out of a diabase dike. Though 
few|f eet wide it had a depth of about 1 
with smooth parallel walls of granit 
having a dip of 80^, so that one wa 
pletely overhung the path. On an ad 
granite hill top at a height of 91 
(aneroid) we found an old triangle of 
perhaps used as a temporary observa 
signal, and had a magnificent veiw 
mountainous country around, though 
what shrouded by mist and rain, 
point, or rather dome, three or four n 
the east was probably Tip Top^^ ; 
number of higher hills than the one 
climbed were in sight, ours representi 
much more than the average height < 
part of the shore. No land of any 
fit for agriculture was passed on our 
sion. 

The rocks observ^ed were granite or 
toid gneiss, with diabase dikes. At i 
harbor the rock is gneiss imi>erfect] 
ated, with no very distinct strike, 
a small gull rock three miles to the 
west we found gneiss with a strike of i 
a nearly vertical dip. A young gull 
up here, though not yet able to fly, 
spread of wing of 45 inches. All th( 
were fledged or nearly so at this tim 
their islet was very foul from the deb: 
upon it. 



^'Thismoantain was ascended on my 
journey going in from Swallow river to the 
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A short stay was made at White Gravel 

river, a small stream north of Spruce harbor, 

and a longer one at Oiseau bay 

Rivwaad ten miles north of it. Unlike the 



coast observed hitherto, we found 
that along this part a number of points had 
been boxnt over, as if the climate was drier 
than nearer to the Sault ; and the lofty hills 
along the shore had a very barren look. The 
only timber of value is spruce, both here and 
on the route of our excursion towards Tip 
Top mountain. Of that, however, there is a 
oonaiderable quantity. At Oiseau bay there 
is an interesting succession of rocks displayed. 
Yellowish Laurentian gneiss, containing 
Usck bands of older schist, probably Kee- 
vatin, is cut by gray granitoid gneiss, and 
all of them are intersected by pegmatite. The 
gneiss has a strike of 150*, but a mile be- 
yond this it has changed to 60°. 

From this point to Heron Bay the shore as 
kt as observed by us consists of green schists 
eat^ dikes of granite and larger areas of coarse 
leddish-gray granite, perhaps Laurentian. 

At the mouth of Pic river sand bars and 
dunes form the shore ; but just beyond 
FkRivwto ^^ ^ rocky point consists of what 
Hw»Baf. appears to be Huronian schist, 
with a strike of 110^120' and vertical dip. 
Rounding the point and turning north into 
Heron bay there are reddish rocks, at first 
taken for gneiss or granite, but proving on 
more careful examination to be schist con- 
glomerate, consisting of pebbles or boulders of 
quartz porphyry and other rocks in a darker 
matrix. This rock forms almost the whole 
shore of the bay. 

Heron Bay. 

At Heron Bay we were delayed a day or 
two in getting guides and canoemen for our 
projected trips south from the C.P.R. to lake 
Superior, owing to the fact that all the In- 
dians of the reserve were waiting for the most 
important event of the year, viz., treaty piy- 
ments. After our lonely journey along the 
deserted shore of lake Superior where for 
abont 70 miles, from Ganley's harbor to 
Heron bay, there is not a settled inhabitant, 
the bustle was not uninteresting. 

A day was spent in walking along the rail- 
way to Peninsula to examine the rock 



formations and to visit the immense gravel 
deposit on the way. West of Heron bay to 
Iron Ban mile 805 the schist conglomerate is 
Peninsula, found ; beyond that, greenish gray 
slate with many dikes of diabase. As the 
rocks near Peninsula and along the railway 
for some distance west were referred to in a 
previous report, no mention need be made of 
them here. ' ^ The iron sands referred to in 
the same report, ^ ^ were examined under the 
guidance of Mr. M. J. Paterson of Toronto, 
who was engaged with Mr. Mudge in collect- 
ing bags of the material for a test of the 
value of the deposit. The area of sand con- 
taining magnetite is large, 1,200 acres we 
were told. An assay of one of the best samples 
taken by us yielded 48.6 per cent, of iron. 
The Heron Bay mine close to the station of 
Heron Bay *'^® same name was visited also. 

Mine. ^ g^^f ^ 4Q Q^ 5Q £gg^. jggp jj^ Y^^^ 

sunk in a country rock of felsite ; and the 
ore on the dump consists of calcite with a 
little quartz and pyrite, not very promising 
in appearance. 

Pic river is one of the laigest on the north 
shore of Superior, and has faUs of some im- 
portance, but too far inland to make it advis- 
able to ascend it for the purpose of 
examining them. Where the rail- 
way crosses the river half a mile east of the sta- 
tion its width is 225 feet. The water at the 
time we visited it was exceedingly muddy, 
justifying the name, which is said to mean 
** mud " in Ojibway. 

Michipicoton Mining Division. 

By tbe kind aid of Mr. W. H. McDougall, 

a fur trader who h%s a store at White River 

as well as at Heron Bay, Indians and equipment 

were secured for Prof. W^illmott 

Exploration and myself, and on July 20 we 

Tours. , ... 

commenced our respective journeys 
southward, my starting point being Bremner 
Station of the C. P. R. ; Prof. Wlllmott's. 
White River. It was arranged that Mr. 
George should accompany Prof. Willmott, 
and Mr. Coulthard and Sayers should sail 
the Cariljou down to Caribou island while we 
were occupied with our canoe trips, so as to 
examine the rocks composing that seldom- 



Pic River. 



'« Bur. mines, 1897, p. 188. '^ Ibid, p. 88. 
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visited island ; and then to return to the 
north shore and pick us up at the mouth 
of Pucaawa and Dog rivers, respectively. 
This programme was carried out punctually 
by the three expeditions. 

Bremner River. 

Going east by rail from Heron Bay to 

Bremner river my party of four, including two 

Indians, Toussaint Wecsiau and Jim Shoes, 

engaged as canoeman, sot out on 

Bremner ° ° 

sutiAn u> July 20 through a region (mly partly 
Sujierior. known to the Indians and rarely 
traversed by a white man. We were told it 
would require two weeks of hard work to 
cover the distance to lake Superior, about 45 
miles in a straight line ; but of course much 
farther by the small and winding rivers we 
were to follow. It required in reality only 
about half that time, although the carrj^ing 
on of the survey ^^dth prismatic compass 
hindered our progress considerably. Brem- 
ner station is on White river, but a ([uarter 
of a mile up stream we turned oflf to the south 

on Bremner river, which seems the 
Hremner larger of the two branches, and f(.)l- 

lowed it up to its head waters which 
reach more than half way to lake Suj)erior. 
About four miles up the first rapid requiring 
a portage is reached, and the first outcrop of 
rock also occurs, gneiss with an east and west 
.strike. The portage, which is on the right 
bank going up, is about a fifth of a mile long 
and well beaten. The rise is about 10 feet. 
The next rapid, about a mile farther up, has 
a fall of 32 feet (aneroid) ; and is passed by 
a crooked trail on the left side about three- 
quarters of a mile in length. Another rapid 
is i>a88ed less than a mile beyond, with a fall 
of nine feet and a portage of 100 yards on 
the right side. The rock exposed here is 
gneiss with dikes of diabase. A large creek 
enters the river from the left about 12 miles 
from Bremner, in a region of low sandy 
banks ; and half a mile beyond this hills that 
have been burnt over were found to consist 
of fine grained pale gray granite, covered 
with the black trunks of jack pines. 

The timber up to this point on the river is 
chiefly jack pine, though on the lower ground 
some spruce and tamarao are to be seen. My 
cook, Stephen Jollineau, who has worked for 



a pulpwood lumber company, sa 
spruces would make good pulpwooi 
cutting two logs 10 feet long. 

A])ove the last rapid mentione 
grows smaller and very crooket 
only a gentle current. Several si 
follow, with short portages scan 
beaten, over gnei.'^s or granite ; t 
bad i)ortage one-third of a mile 
fallen timber jxist a series of rapic 
total fall of 00 feet (aneroid) ; and 
on thert' are numerous small n 
slack water between. 

Ab<>ut 2'^ miles from Bremner 
suddenly becomes straight f^r j 
miles, much of the way having a stt 
or gneiss wall on the left bank. Tl 
I>art i)robably follows the line of 
dike which luis weathered out, form 
cmal. At a rapid having a fall of ': 
stream is at one point so narrow thi 
easily step across. The channel f» 
strike of the gneiss. 

The stream now groivs more 

than ever for two or three m 

then straightens again for al 

same distance, three snu 

Headwatero enterin*; it meantime from 

of the RiTcr. '^ 

After another bend and a 
expansion we at last reach the head 
Bremner river in. a lake about s 
length, called by the Indian fami 
hunts over this region I*eenay or ! 
lake. The lake is surrounded by low 
hills of granitoid gneiss, the highest ri 
haps 100 feet above it. The pale gneiss 
many angular fragments of dark gre< 
The whole rise from Breimier 8i 
Partridge lake, as determined by sun 
the heights of the different rapids i 
by aneroid, is about 200 feet. Af 
very little current between rapids oi 
feet need he added to complete the < 
of the headwaters of Bremner riv 
the railway. As Bremner Station if 
above lake Superior, the fall from 
lake to Superior is 725 feet.^^ Toussi 

^8 Mr. J. White of the Oeologioal Si 
kindly informed me that the elevation oi 
station above sea level is 1,1229 feet. Si 
602 feet, the height of lake Superiof i 
sea, gives 627 feet. 
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along this valley, states that a lake a 
3r two away empties by a small oreek 
E^urtcidge lake and also into the head- 
s of Pucaswa river. 

t scenery of the river is not striking, 
of its shores has been burnt over, and 
mber left is of little value except for 
ood. Jack pine, birch and spruce are 
mmonest trees ; but tamarac and cedar 
und occasionally. There are unusually 
kes along the stream, and those are 
ly more than pond-like expansions of 
ver. The shores being generally low, 
few exposures of rock except at rapids ; 
he only rocks observed are granite, 
and dikes of diabase. 

Pucaswa River. 

ortaf(e2^ miles long, broken however 
*ee little ponds, leads southeast, acroM 
very rugged and hilly country with 
^- no distinct path, to a small creek 
g into Pucaswa river. The fall from 
dge lake to canoeable waters flowing 
le Pucaswa is 126 feet. Much of the 
;e leads across flat-topped granite hiUs 
Are rock ; but there are long stretches 
ikeg and meadow as one approaches 
»wer end of the portage. The hills 
covered with blue berries when we 
1 on July 23 ; and the Pucaswa waters 
ed us with plenty of speckled trout, 
little creek at which the portage ends 
i larger stream which flows 2^ miles 
of southwest to meet the main Pucaswa 
•^^ river flowing first west and then 
rest. After crossing the divide there 

beaten portages and we simply worked 
ly down stream over endless flat rapids, 

1 much ai the time. The reason why 
idians never . navigate the river was 
although the presence of caribou tempts 
x> the headwaters of the Pucaswa in 
. Beaver cuttings were plentiful on 
jt of the river. 

w miles below the forks the stream 
S enclosing a woixied island a mile and 
^. a half in lens^h. About 15 miles 
above its mouth the shore at a 
(hows many black masses of hornblende 
probably Keewatin in age, the first 
her than Laurent ian gneiss observed on 

10 m. 



the river. The gneiss thus far seen generally 
strikes about east and weat. With the excep- 
tion of a few narrow lake-like parts, the river 
down to this is almost a continuous flat rapid 
with a few higher falls, the portaging being 
done generaUy down the bed of the shallow 
stream ; only striking into the woods where 
falls of some height occur. About 11 miles 
from the mouth red granite or graintoid 
gneu» is seen at a rather lofty fall (27 feet) 
and continues for some miles down stream. 
Below the main fall there is a continuous 
series of rapids for a mile and a quarter with 
a fall of 198 feet ; a difficult bit of river with 
such precipitous rock walls as to make por- 
taging very laborious. This part of the river 
contains many elongated islands among the 
rapids, and presents a series of magnifloent 
views. Here for the first time a distinct 
sand and gravel terrace indicating an old 
lake level is to be seen rising 40 or 60 feet 
above the river, and the valley has been cat 
low enough into the high tableland to give 
its rocky walls the appearance of mountains. 

A little more than seven miles above lake 
Superior, following the windings of the river, 
here very crooked, but only three miles in 
a direct line, Huronian rocks first ahow 
themselves in continuous beda, having a 
strike of 80* or nearly oast and west, and 
running paraUel to the course of the river. 
The dip is from 3(f to iS** to the north. The 
red granite observed for several miles above 
this is probably eruptive, perhaps a continoa- 
tion of the granite area found on the shore 
of Superior a few miles east of the mouth oi 
the Pucaswa. The strike of the green schist 
varies somewhat, being 60^ a mile lower 
down. 

About 4^ miles from its mouth the Pucaswa 
IB joined by a smaller river from the left, 
estimated at a quarter of its volume. 
Just above thift there are two faUs having a 
total drop of 22 feet, snd near by a small 
bedded quartz vein with pyrite was observed. 
A mile l>elow the tributary felsita schist 
occurs, having a strike of 90' and dip of SO* 
to the northwest ; and the river passea 
through a canyon where many dikes of 
diabase are seen. Below the canyon there is 
a soft gray rock much seamed with small 
veins of calcite. A succession of flat rapids 
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and one fall of about 18 feet intervene be- 
tween the canyon and the main fall of the 
river, 55 feet high, below which there is a 
lake-like expansion reaching to the bar sep- 
arating the river from lake Superior. The 
river mouth has been described in a previous 
part of this report. 

There is a considerable amount of spruce, 
some of it large on the lower reaches of 
ReadingRof Pucaswa river; but besides the 
EUvaUon. timber nothing of economic impor- 
tance was observed on the whole route from 
Bremner to Pucaswa harbor. Summing up 
the results of aneriod readings from the foot 
of the long portage which leads from Part- 
ridge lake to a tributary of the Pucaswa, the 
whole fall is 575 feet. As there is a fall of 
126 feet on the long portage this gives the 
elevation of Partridge lake, the headwaters 
of the Bremner river, as 700 feet. This re- 
sult must not be looked on as having great 
accuracy however, and the estimate made 
from Brepiner station, 725 feet, is probably 
more correct. 

The Pucaswa as a whole is one of the most 
difficult rivers in Ontario to navigate, being 
An iohoBpi- ^Imost asuccession of rapids, some 
ubie Region. ^j^j^ veiy shallow water over small 

boulders ; others are considerable falls over 
solid rock. There are few stretches of dead 
water and no lake of any magnitude on its whole 
course. Since the Canadian Pacitic Railway 
cn^ssed the c:>untry to the north it is never 
navigated even by Indians, though we found 
two families of Indians camped at the mouth 
of the river for fishing purposes. They came 
from Pic river in a sail boat however. In 
winter the country is more accessible than 
in summer, and a fewr Indians hunt caribou 
along parts of the Pucaswa. 

The roadway surveyed by T. W. Herrick 

in the summers of 1857-9/* running about 20 

miles inland throujjh the whole region from 

the Sault Ste. Marie alone the north 

Herrick'8 ^ 

Ro«dw»y shore of lake Superior, was appar- 
ently never cut out, and will never 
be made use of since the railway has been 
carried through the northern part of the dis- 
trict. His work seems to have grown up so 
to be unnoticeable from the river. The 
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line is mapped as running past the head- 
waters of the Pucaswa ; but was not observed 
by my party in portaging from Partridge 
lake. He represents the river on his map 
but makes it straight except at the lower end» 
probably having sketched it in from the re- 
ports of Indians. For a few milee above its 
mouth the Pucaswa is fairly well mapped in 
the plan of the township of Homer in the 
Crown Lands department. Bremner river 
and Partridge lake are not shown by Her- 
rick, though his line must have come close to 
them. 

Bell's map of the ^* Basin of Moose Eivei- 
and Adjacent Country," illustrating his work 
in 1875, 1877 and 1881, and published by the^ 
Geological Survey in 1883, does not mak^ 
use of Herrick's work. A tributary of White 
river, Oskabookuta river, is dotted in, proba- 
bly from Indian reports, in such a way as to 
make it meet or even cross Bremner river 
near its headwaters. It is probable that the 
river is not as long as represented, as my 
Indians, though they had canoed ten miles 
up it from White river, were not aware that 
it approached Bremner river. 

Twenty-seven years ago two townships 
were surveyed on this part of the barren 
««. o. • shore of lake Superior, Homer 

The Story of r ' 

a ''saiung" and Byron, and the old lines may 

Swindle. .„ , . , , 

Still be seen m the woods. As 
the history of the af&ir, which included the 
** salting'' of a tin mine, is of some interest, 
Mr. John McAree, who took part in the 
survey, has been asked to write an account 
of it. This is given in the footnote.**^ In 
later times deposits o^ copper ore ha/e 
been found in or near these townships and 
may prove of value. 

ao McARKES NARRATIVE. 

The township of Homer was surveyed by the 
late C. C. Fomeri, P.L.S. of Port Arthur aod the 
writer in December. 1871, and January, 1872, for 
W. A. Northrup, who came to Port Arthur from 
the south shore of the lake — from Houirhton if I 
remember rightly^in the summer of 1871. We 
went down by the Manitoba, Captain Symes, on 
November SO and left the survey on January 24 on 
the return trip. Our route was around the north 
shore, and the transportation of our baggage, eta» 
was by toboggans made in the bush before start- 
inff. We reached Port Arthur on February 17. 
We then learned for the first time that we had 
been making a survey of lands upon which valua- 
ble deposits of tin ore had beoi discovered the 
previous season. In those booming days of sor- 



Part II 



MIchipicoton Mining: Division 



i.iv 



White River. 

Prof. Willmott, who ran a micrometer sur- 
gery from White River to the mouth of Dog 
river, reports as follows : 

*' Leaving Dr. Coleman at Heron Bay, Mr. 
George and myself proceeded by train to 
\Miite River, where supplies were purchsHed. 
Two Indians, Alexander Matchinini and 
William Pansway, were engaged as canocmeii 
and proved very satisfactory. By the kind- 
ness of Mr. W. H. McDougall I was provided 
with a bark canoe, tent, extra com]ia«s and 
some of the necessities of a camp, wlilcli 
were returned by the canf>emen two wc«;ks 
later. 

veying and taking up mining claimi many ',f thn 
operators tboaffht it oeoeMary to conduct th«rir 
operations with a.« much »ecrecy aa pot-iib)". and 
for a member of a Buivey psrty to have Mk^ kny 

Siwstions as to the exact de^itination of the «rz;/<; 
ition, or the nature of the mineral dlK^very. 
wofold have be*n resent«d a* bein^' very il. br»-i. 
Homer Pennock. alf3 '.'f tr.* 'orsth ■nor**, and ^ 
man named Johnston poi«rd &■ :r.e d:--'y •.''iT«:n .5 
the tin : whiltt Northrip and V.*o>4 were tr.e 
Tradora, and lold the diKovery Xf. & vyiid :'::»>: of 
Detroit mining men. who '^iTaniz^ ^ c^rr.pA&y, 
paying Northrcp^ cr^wd pv. .z. rMkT. add ;/*r: a 
stock, besides br:yin^ the land fr.rr. t'.e *r'^»*:ni 
meat and paying the •zrrvj hz/i aL '.'.£.«? <-z;^.'.«e« 
Daring the winter th« 'S -.■r.L.rz'.. ykrij :\ et-y •:.• 
poaed of their tUjck. srizz. \* :: ..-" hr^ft.r. I 
belieTe, and other ea*t«n: t^j» Ir. i--e - :. r ta- * ■ e 
writer and Mr. P-.r^er. t a^>.ra£^ wee*. '/»,'.£ v. 
Homer and xzLiie li* nr-ey -.f li* »i-.r* ..s«* wv: 
of BOite adiii^-jttkl h»-.Trf:cj w- v. »*•» *.-:';**: 
along the eiMt bpiitiikrr -.r' ii.» -.r**: • .r-*? 7'' % 
Detroit :;:ai;jacT w*-^ i •» i -."-ijt* jl '.•y ■>--.-. 
of Capvaiz S^w**.*!. & »*5»*-#»*^ *.y *--.-n 

Penoock eacue :« ti* i--.'ii^ ••u-T-.i/ * ■-*»*••. • 
unp. ':yz.z %^'JZ,-.rL,rL -^ :l.i.'* -;.-.'.•> .c ■. - -^ 
'r*"*i» to tie ^i -«:•■.««■' t:.: «:■.:: i**- fc.v»»-. ■.■> ? 
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** Whiti» Rivor in a iliviNiiHiul pmni nn ilm 
Canadian Pacific Knilway, .'UM iiiititii munI hI 
White Kivi^r •^itdliury. It is ii viIIuko nf iilimil 
Huiioii. :)()()^ do|Nfndniil. iiliiiniil. itiiliinly i.n 

thu railway. Two i»thi*r iiiiliiNliitm mn iln 
collection and Hliipinnnl. ol 9H^'''^' w>i lliol fm 
yearly, and ilm uiuiiiifiM-t.iiri«of imIiI wiwiiIm % 
HtatisticH. Wliih) |{ivi<r iwijiiys Ihn iiinn 
viahh* ropiitMtiioii of buiii;/ lln^ rMlilf^ni pliM < 
in Ontario ri*poii.iii({ lo iho Mi'l<-of oJof/i< ul 

Do)»art.lil(!rtt. N<!Vi;rtJliilr.iiM i.ln: oIiiiiTV*:i 

finds farifiiiiK iiiofiiuMi: \%%\t\ I notififl ili*! 

tin; b]lJi:lx:l'lM:H WiiM: fully I v/o //i-.kIih iwiHiitf 
than on );iki; .Stipi^nor , 40 inil<:4 HonOt .in'f 
several huiKln?'! fiM;'. lowi.r. 

th<: Nurvey the writer riittifri<y| with hi* |»*'iy '«• 
port Artfi'ir. Ijftt^tr Uii f-.i^^wi *mw. ihni it^t: fifj 
vein or vini hvl Keetj vuitJi/J And if«^|<«y.t4i4 *#/ 
Captain Hftrnii of Orft//rjJM(*ri, Mf.h , >h« «-#|Ar*. 
^jj\^AnU3f\ iff %!.*• *'/rjdi'At4. v. r#.ii>r«- *./.«• ••.tim.iu^ 
lioD, and tfik*. hi« rei/'yrt mr*.- 1a t*fi-*.*As H wfer wij 
n<rhl. A ;('^/'i de*l of nVx.jr wk« <//./] ««r ».».«■ fn* ,a 
'/f H*rf *' r*:y'>r* t'.r \,f wm m #/,»/( vf -tty,'. »fA/f\ 
iTiUsKr.Xy k f^'.thirfiii.Ki. •mt.f, «/«/■# *,fi v^* wf.A/. 

he cfcW .*., hh'i wr.'^ ■'.«/] It*/] k yttfv r.«/A««f,- 
'j^f*^t .*. '-^'M'*" f/-.f*..'.y '/r. *.'.«•■ «//,^'. «.',/• vf .•^» 
J4'-;^fj'.r f/ie »e-j/« »».« ***-.c '/r. w.^ *•*»*.';*.•/? 
'^/VMrf v^»e */#d aiv. './'i*r.f,jf v^ ;/v>/.* •,'f <m^; '/-. 
tr.e we#'. « d* 'yf '-.'-**. ''ise^. •/ ^v*-9 

W. ..*rt M.-: ?f ',/.-. *^.. .•Tf /*„»■% »•:*,• ''^vWA v. ISr/^'A 

*«*^ *: v/.***"; :%• '**.-..•; ,' •• ^ '« ',•-»/•* •, 
yrv.'.M-: 'A V'f*-'. *'■•".. *•/. »«« ♦.?.* ♦/»• v. «>* 
\'Jbf. :'.* 'e.'. WW v^r-.' «■,»'•■/ v***./ ?»'.-v. 

■". . >*!• .'».**. ■*** ^.'.J''. */•. *»•,♦• '^^ «./ .;, nr' •• ••-»/ 
•^ %■«»< W,'.. . V»-. •• V. ■> •* .i-, * ■ ■••.// 

T'--* '- ♦■ .'^y*. *jf^ .:.''.*■* —• •J' ',*.'*.• ,f»^« . 
».'*.•/ "^ ' ' ■ » y«- ■ ' / n*^ •' •/> #-, . .^ 

- ■ »*./ y '* >■• .»"«/^ ■•* •■♦«■•/. %■ ■. . /k 

:^wi» *••.» •."'.•♦ ^' ' V • 1^;.^* / • .',*.', ' 
•^ • ■ , *?>■« •.*■• -y ' • / ' • t^.* * -• ,^^'- J, 

> '• n^. «> ,'/>'* <•»*', /■•■ ^i '.•.'.■ / . . •' 
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** Our course lay east for two miles along 
the railway track, which here crosses the 
AK«ntof White river a number of times. 
White ritot. rpj^^ nver is rapid, so that we found 
it easier to transport our provisions along the 
track to a point one-eighth of a mile west of 
mile board 744. Here we began a track sur- 
vey with micrometer telescope and compass 
which was carried to the mouth of Dog river. 

'^ The route begins with a portage nearly 
half a mile long over Laurentian gneiss. 
Then we launched our canoes in the White 
river and ascended it in an almost due south 
direction for a distance of seven miles. 
Two more portages had to be made, one 
of 600 feet with a rise in the river of 12 
feet ; the other half a mile long around 
two rapids where the river rises 13 feet. At 
the south end of this portage the rock is a 
gneiss with Keewatin-like inclusions, both cut 
by dikes. Two miles and a quarter south 
similar Keewatin-like inclusions were noticed 
in the gneiss. 

** Seven and a half miles south of the rail- 
way a sluggish stream enters from the south. 
The White river itself has little current 
except at til* nipids mentioned. For much 
of the distance it flows in a marsh with rocky 
hills one-quarter to one-half mile apart. From 
this point to the railway I made the total fall 
65 feet by aneroid. The hills are low and 
burnt, and thickly strewn with boulders, 
mostly granitic. 

'* One-fourth of a mile up the tributary 
stream, Pokay lake was reached. Its 
extreme length north and south is 
three and a half miles, its greatest 
width one and a half. On its western side 
another small band of Keewatin included in 
gray gneiss was seen. The shores of the lake 
on the north and east consist of burnt tam- 
arac and spruce swamps ; to the south and 
west are some hills. 

Dog River. 

** From the extreme south of Pokay lake a 
portage nearly a mile and a half long leads 
over the height of land to the head- 
MouutAin waters of the Dog river. The trail, 
ort«ge ]f uQ^^i locally as the Mountain port- 
age, is at its summitSOO feet above Pokay lake. 
The i>ath is steep and stony in places and burnt 



Pokmf Lftke. 



logs are too frequent for comfort. The lake 
to the southeast of the portage is known to 
the Indians as Clear lake, but as this name is 
becoming too common for convenience I have 
designated it as McMaster lake. It is about 
a mile and a half long and surrounded by 
spruce. This lake, the headwaters of the 
Dog river, is 786 feet above lake Superior 
and 146 feet above the White river at the C. 
P. R. crossing at mile board 744. An 
unnavigable creek runs from the northern 
end into University lake, two-thirds of a mile 
to the east. The trail is level and dry and 
may be crossed in fifteen minutes. One mOe 
and a half southeast of University lake a 
marshy channel may be followed by which 
half a mile of paddling may be avoided. 
From University lake to Obatonga lake, 
a distance of five miles, the river mean- 
ders through a marsh with little current. 
Occasional rocky islets consist of gray 
gneiss. 

*' Obatonga or Sand-bar lake is a little over 
throe miles in length from northeast to 
obatonca Bouthwest and from a half to three- 
'^^ quarters of a mile wide. It receives 

its name from the sandy peninsula and island 
which nearly divide it in two. To the north 
it is surrounded by low rounded hills of gray 
gneiss. A portage route leads from the north 
end to Amyot on the C. P. R. At the out- 
let is a small rapid where the river descends 
two feet. Thirty feet above is a small plain 
with well-rounded gravel which can hardly 
have been made by the river. 

*' Three-quarters of a mile below is Knife 
lake, a fine body of water a mile and a half in 
diameter. About the middle of the 
and Geone westem side on a small island there is 
an inclusion of green schist striking 
100*. A mile and throe-quarters south of 
this the true contact of the Laurentian and 
Huronian was found. The stream on leaving 
Knife lake is rapid for a mile, falling 33 feet. 
To avoid this a short portage was made to the 
east into lake George, a shallow sheet of dear 
water three-quarters of a mile long. Half 
way down it the gneiss becomes granitoid 
and then appears in eruptive contact with the 
green schists which strike 85* to OO"". Twenty- 
five miles to the east, on the Magpie river 
at a similar contact, the strike of the schists 
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ii 88** and this is probably a continuation of 
that band ^^ 

'' An unused trail of one-sixth of a mile 
leads from lake G^rge to the river. Numer- 
ous quartz seams of small size were seen in 
the schists for some distance. Two miles 
and a half below, a portage of one-third of a 
mile occurs. A half mile below is a ^old 
sfcDougmU'i P'^P^<^^ belonging to W. H. Mc- 
nitoVi I>ougall of White River. A small 
Dog RiTcr. amount of stripping has been done, 
exposing a bed of solid quartzite 15 feet wide 
and perhaps as much more mixed with achist. 
The quartz is rather glassy, but containH a 
considerable amount of pyrites, which on the 
larface has weathered to hematite. An 
altered quartz porphyry adjoinH the chlorite 
achist on the north, the atrike b^ing 9^). A 
ihort distance below a much stretch e^l schiat 
ooDglomerate occurs. South of this ia a 
aheared quartz poryphry in contact with a 
hornblende schist. A pnjsfj^ctinj; pit in the 
latter proved of no value, the quartz Mi:arrjh 
soon disappearing. A mile and thre<;- quar- 
ters below McDougall's camp a hzmum cfjiii*:* 
in from the north. On a lake at '.hf: h*T^l 
Mr. McDougall informed me that bf; had 
found iron. In the a>>«ZM::« of a ^^'A^ it 
seemed useless for :ia Vj ^xrjfi.Y- *-** £' - -*- 

**From here t#. lake '>iv;r.:': \t.*t \>/z r.rt-.r 
is net no«- rravell^. «T*r. -r.r Jtj':^\.za ^-^.A- 

-rf rapii*. >. :*j as I u — - .*si.'*- '. .' 
OE.'T "■£.;•:« n.tr- ;.a: -:-*• •.*^.^: •:'.»• 
it to :a 31': -■:■:— k 'V l* l'^ 
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down wjiii m: r'Tj T":- •' '-i^.v. ■*--■ • ',' 
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observed, though the oxacit omitapi was 

IMSsed. Ovor tw(» iniliM bolDW piiKUiN ul Kim 

watin green HchisU wore f*Mind iiirhulml iii 

the gneiss, so \\w cdiiUmiI is ilduliMifMi an 

eruptive on«. A litUo farthnr on Urn rivnr has 

excavated a narrow gorm* in a liiiml of in 

eluded schist, gnoiHH forming Inith iHUikii, 

** Numerous |>ot hohsa hftv«» Jn-'-n nia'ln by 

this turbulent stritani. <Mm> mnaHuriiil Uf 

f«ct by 12, ami was aix Uwi ili:«ip. 
Pot Holw. ■' - 

A more Htrikin« ono wwi |Hirf««:iiy 
round, 11 fuot in diannj'-wr Mid 2'I f«'«ii. 'I«»ft|i 
A flat HKik just at wat«»r UiVtl loniiwi i\ii*" 
fourths of ih«: i;ircijmf*:njnc«i. 

**Ten milchfrom i;ik«i HuiM-ri'/f t.hu wat-- 1 of 
the lake whh viaiM*? irnit * lull ♦'/// Ki;/>.» 

mil«:«» fiofih 'J h»j|^jf.'/f * v«:ry "/n 

t^fmuT .... « . • I . 

•»i*»/h'/f hid<;rabl<; »t/<:*lii «Jtth»v% it. U'/lt, 'fiO 

♦rant. Ofi«: f/ijl«: afi'l » >•»•? ^' »'•• 

8outh«aAt a v<:ry ii/.}i.»jV/m: jUi-.^M. '•/../« .r« 
enjptivi; 0M,rA/;t wjtj, tj.*. jf/i^-rr. v .*. «*a 
IV^th ar*: ';:J». ar ri;(r.t *f./i«^ ^7 * '•-'* '-' 
j^re<:ri>»t/.n-: 10 f-^:*. ».d':. .•••:»f v.* v.?.*-/.* 

iiich-rt W4/J*:. A rr..:*- a/.<; * f-a..' -^"V* ••''•' 
c^>rirA/.-. la."/*: f«:Ii«jAr M7«*^-J» '»*'•"'• ■-'•^^^'- - 
•. :. «: V,:. Ji^. . » :. . '. .'- '3 ■ ;>• ^'» •• ''^ -• ' -^' " '' • '• 
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Swallow river and make another attempt to 
climb Tip Top mountain, probably the highest 
point in the Province of Ontario. At the 
mouth of Swallow river a small outcrop of 
conglomerate, very like the basal conglome- 
rate of the Kewenawan was found, the most 
northerly we observed. It filled a small 
ravine in granite and contained boulders of 
the same rock. It looks as if lake Superior 
is now just finishing the work of exposing 
the ancient Pre-Cambrian shores by eating 
away all the softer rocks, leaving the Archaean 
basin as it was in long past days. There is a 
beautiful fall less than a mile up Swallow 
river, where the river springs 80 feet in al- 
most a single leap over a wall of granite. As 
,the river is shallow and full of rapids, my 
guide, Touasaint, thought it better to t^o on 
foot to the mountain, situated on the chart 
about 10 miles to the north. 

Opr path, which was crooked and often 
hard even for an Indian to follow, led over 
^^ rough hills and valleys for about 

Tip Top seven miles, when we once more 

HountAia. 

touched the shore of Swall6w river. 
Our course was considerably east of north. 
Here a night camp was made by one of the 
Indians, while the rest of us went north 
about five miles over rougher country than 
before. The mountain has a dome-shaped 
top and consists of Laurentian granitoid 
gneiss, with dikes of pegmatite and also dia- 
base. A large mass of fine grained diabase 
forms the highest point. Some massive flat 
•tones mounted on others in a way suggest- 
ing a rude altar probably served as bases for 
instruments during the American hydro- 
graphic survey, when this was one of the 
stations. The surrounding valleys are covered 
with thick forest growth, and most of the 
neighboring summits are covered with fair 
sized trees to the top, except where precipices 
are too steep to give them foothold ; but the 
summit of Tip Top is covered with bushes 
only, or perhaps one should say with very 
stunted trees, none rising above 20 feet. 
The kinds observed were spruce, birch and 
mountain ash. It seems as if the unchecked 
riolence of the wind and storms must cause 
the stunting, for the height, as found by 
aneroid checked for change of barometer, is 
only 1,526 feet above lake Superior, or 2,125 



above sea level, far below tree line for 
mountains at this latitude. It can hare 
due to cold, for blueberries were much 
on top of the mountain than on the lake 
1,500 feet below. The view from the 
mit is fine, though not so fine as that 
lower points ascended near the lake, ' 
the sharp bare cliffs are so effective. 

The general appearance is of rolling 
with a few slopes of bare rock, the onl 
precipices to be seen lying no; 
»nd Spruce Sprucc harbor several nules ; 
There is very little burnt co 
within the field of view, but little o 
forest is of value except spruce for pulp 
of which there appeared to be large quan 
No plains or terraces of cultivable land 
be seen except a few small beaver meac 
nor were any bodies of water disclosed € 
three ponds, and the wide expanse ol 
Superior seven miles to the west. It is c 
ful if this region will ever support a p< 
tion beyond a few fishing stations and a 
or two working up pulpwood near soi 
the large waterfaUs. 

A young caribou was seen on the v 
camp, and these animals appear to be 
mon. My Indians say the 
**moss," the gray arborescent ] 
of the rocks ; various herbs, some of 
they pointed out, and mud I They cer 
paw the moss away and leave bare sj 
probably not for the earth but for ro< 
bulbs of small lily -like plants to be seen 
ing about. They are said not to eat 
and certainly the rank grass of the I 
meadows was untouched. 

Paying off the two Indians, who 1 
their bark canoe with gull squabs from ; 
Reunion of ^^ *^^® harbor, we parted com 
S$io?'^*°'' they to paddle along shore to 
Parties. ^^^^ Stephen and myself to 

eastwards in the Peterborough to the i 
of the Pucaswa, where we expected tc 
the fishing boat. Seeing no signs of th 
at that point, we pushed on towards 
harbor, meeting our friends half wa 
finding that all had gone well with ther 
our supplies for the last two or three daj 
got down to flour and the trout to be c 
in every stream, we were not sorry to j 
better rations. 
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It was too late in the day to sail over to 
Quebec harbor on Michipicoton island, our 
dertination, so we chose a Sunday's camp in 
a little bay east of Pucaswa. 

The rocks at this camp ctJiisist of schist 
conglomerate, forming a fringe along shore 
Aramnant ^^' ^^ miies and including sevenil 
"iSTcS- ""^^ iBlands ; and folsite or i)ori>hy- 
iiomermtea. rite on the hills inland, where the 
country to the north is very rugged. A 
small patch of Keweenawan conglomerate 
shows on a large island near by, one of many 
instances on this shore where a remnant of 
these easily attacked rocks has been preserved 
in a fissure cf the older, harder rocks. 

During our trif>s across countrj-, Mr. Coul- 
thard in the Caribou had visited Caribou 
c^tOifn i»land, far south of Michipicoton 
^'***^ island. He found the rock to l>e 
brown St. Bfarys sandstone, like all the 
other islands in the southeastern part of lake 
Saperic-r. The island is low and covered 
with scrubby trees, mostly spruce. A light- 
house and fishing station, occupied only in 
the summer, are on a smaller island just to 
the south of Caribou island, one of the lone- 
liest inhabited spoto on lake Superior. 

Mlchipicotoo Island. 

With the exception of St. Ignace, which 
protects Nipigon bay, Michipicoton ishind is 
Fettmof the largest of the innumerable Can- 
adian islands in lake Superior. It 
lies about ten miles due south of Pilot har- 
bor, but its only inhabited port is Quebec 
harbor on the south side ; and in spire of its 
indented shores as shown on the chart, it 
seems not to possess many well (sheltered 
harbors. The island has long been known to 
^copper -bearing, and its rock^ and mines 
we briefly described in the Geologj- of Can. 
*da'' ; where the whole island is shown to 
<iODsi8t of Upper Copper-bearing rockx. i.e. 
Keweenawan, consisting mainly of venous 
^inds of trap and sandstone or conglomerate, 
the whole footing up in thickne^n to not less 
thin 12,000 feet. 



We ^nAt»A on the northwest side of the 
ultnd, TisitiDg the two mines onee operated 



there, the Philippe and the Quebec mines. 
The shaft of the Philipps mine was found to 
be nearly full of water and no ore was to be 
seen on the dumps, only weathered amyg- 
daloids. The Quebec mine two or three miles 
to the west had just been pumped out by Mr. 
Cozens of Sault Ste. Marie, who had control 
of it, that it might be examined. It has since 
been reported that the mine is sold.'** We 
were however too late to meet the parry 
which had unwatered and examined the mine. 
There are 15 or more well built houses for 
one purpose or another besides three shaft- 
houses and a large mill, the latter provided with 
a concentrating plant. There are two curious 
caves to the west of the camp, one over the 
other, the lower one being used as a p^-iwder 
house. This cave is 2^) paces long, 12 wide 
and 15 feet high near the mouth, and a 
natural arch or bridge spans the sriace before 
the entrance. Its floor is about 15 feet alvive 
the lake, which lies only a few yards away ; 
and the cave seems due to wave action at a 
time when the water sto<->d higher than now. 
The second cave, 40 or 50 feet above the lake, 
is evidently an old sea care aWi. The rock 
is dark diabase. 

A fine set of terraces may be seen tTom the 
lake as one appr^jaches Michifnc^ton island 
Ij^^ at the Quebec mine, and a g<^«od 

Temc^ rrjad leads across the island u» the 
south shore p»asAing over them. We measur- 



fttlaiMrtla^ IHMS, p. 117. 



**Two spedmens of ore from 
iflland, f «Dt bj Mr. Cozens to th« Director' of the 
Boreaa of Mmec sDd forwarded to me for esam- 
inatioo, are i^ood examples of the oopper-bearing 
oonglomerates of tb«; Keweenawan of lake Supe- 
rior. They are rather dark pnrplisb gray rodcs, 
consisting of pebbles and smallfT f raffmoits of 
felsite, qiiartzlcM f orpbyry and leu often qaartz 
porpbjrry, onneoted br a imall amooat of a soft 
wbite or greeninh rabstaooe, partly ealerte and 
partlv a zeolite, t^j far s« can be determined with- 
oat blow-pipie testn. Cbaleedony spproacfaiog 
agate io straetore ooeors io '/oe specmieiL The 
most interesting mineral b'/wever is the native 
copper, wbicb is ontamitbed and forms irregnlar 
platen and mmmm between the «nuJI pebbles fA ibe 
omMckifDerate, and benot uocnjAm the place of part 
rA the cement of the rr^k. It i« pUMBtifol eooaffa 
to bold together abatUitred frsgmeoti fA the sCom, 
and in tbeM mptanuau is tr'uUfoXlj present in 
qnaotities «afEci«nt to make the rock « moel 
valuable eopper ore. In general a^^fearaaee the 
■pecimcB* are €4 fveeiselj the t^pe fA the ortrnx 
oonglomeraU ao eztcosiveJy mined id nortMra 
Mifdiigan, and sa they occof in rocks fA the sacbe 
formatioo there ix rmafm to ht^m thai mlninf 
opsratioBS will disel^>— dt%^jmU *A maeb import' 



144 



Bureau pi Mines Report 



Vol VIII 



ed four prominent ones at levels of 61, 191, 
233 and 288 feet respectively ; many less 
marked water levels occur also. On the 233- 
foot terrace there is a nice farmhouse and 
bam, now deserted. The soil looks rather 
poor in most parts. The road passes a lake 
of considerable size at the level of the farm, 
and another one at about the level of the 
next lower terrace. The region around the 
Quebec mine is very pretty, with a hill 900 
feet high as a background and the terraces 
partly wooded but mainly cleared, rising up 
from the water. The road running south 
from the Quebec mine is rather grown up 
with bushes, part of the way being now little 
used. It comes out at the south shore where 
a black eruptive glass or pitchstone occurf , 
and also amygdaloids with some fairly good 
agates. Here the road turns east along the 
Qti«beo shore to Quebec harbor, a land- 
"*'^^' locked bay with a lighthouse at its ' 
mouth. There are several houses on the 
shore of the bay, but only two or three 
families of fishermen and the light keeper 
live there at present. There is a large clear- 
ing with a good crop of timothy hay just 
being cut on August 2. 

Volcanic Rocks. 

Cruising round the island toward the east, 
much red quartz and also quartzloss porphyry 
are seen, whole bays having their pebble 
beaches and shore cliffs of this richly colored 
rock. On other bays the rock is a black 
diabase, amygdaloid or pitchstone, forming 
beaches as well as rock walls, and giving a 
very somber effect. The rocks obtained will 
be described in another part of this report. 
On many of the beaches agate pebbles are 
found, and veins of quartz, chalcedony and 
agate occur in the diabase. 

The island is a very interesting one, not 
only on account of the varied volcanic rocks 
which chiefly compose it, but also because of 
its rugged and pict ures<jue shore line and moun - 
tainous interior, dotted with many charming 
little lakes. At present, however, its only 
regular communication with the mainland 
is by means of an American fishing steamer. 

MIchiplcoton Mining District. 

As Prof. Willmott reported on this district 
last year and is familiar with its general 



features, it has been thooght beet that he 
should prepare the following report of our 
work in the region during the past summer : 

Schist Confflonerate and Qnmlte. 

'* From the mouth of the Dore the schist 
conglomerate was traced for four miles to the 
east, to a point one mile east of Gros 
Oonfiomer- Cap wharf and 200 yards inland. 
The strike is very uniform, never 
varying more than 10"" from 80*", The con- 
tinuation of this course for four and a half 
miles farther would cross the Magpie river 
three miles from its mouth, and here a con- 
glomerate was noticed last year. Two and a- 
half miles to the northeast a similar con- 
glomerate with a strike of TS*" is exposed at 
the northwest angle of Wawa lake. That 
these three occurrences are part of one band 
is very probable, although the one strike 
recorded for the rock on the Magpie (148**) is 
far from the general direction. " 

^*At the second portage up the Magpie 
the boss of eruptive granite was again ex- 
Eruptive AHiined. It is very coarse-grained 
Oranito. ^j^^ consists of round blebs of 
quartz in a red felspar, with almost no mica or 
hornblende. In the river gorge, at the foot 
of the rapids, is a section showing 90 feet of 
green schists curving in a gentle anticline 
over a boss of the granite 30 feet in height. 
At the head of the rapid both sides of the 
stream are granite and continue so for half a 
mile upwards, when a banded schist is met. 
The schist is in part felsite, carries much 
pyrit«, and seems in places to contain pebbles 
obliterated by being rolled out like those 
around Heron bay. The immediate contact 
with the granite was not found. A few 
hundred yards up itream the strike increases 
to 170^. About a mile above is the con- 
glomerate noticed last year and striking 
148°. 

'*Ono-4}uartor of a mile below the portage 
a small scrap of conglomerate was found 
striking 180" and containing pebbles of felsite 
and quartz porphyry. Apparently this boss 
of granite has come up through the schist 
conglomerate, dislocating a piece to the south 
and diHturbing the strike of both. 

'* All the islands south of the Dor^ consist 
of conglomerate except the most south- 
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eifltem one, where a small icxap of chlorite crosscut was made. Water came in the 

schist was found on the south side. On an shaft and had to be baled out. All hoisting 

w§^ot island just to the north-east of this was done by hand. J. W. Johnston of 

<*«■ o»p. n ^^Q of greenstone 20 feet wide Detroit was owner. 

has pierced the conglomerate, following the '^Iheoreon the dump is all interbedded 

strike. with quartzite, very little being solid 

''On the mainland adjoining the conglom- hematite. The part of the bed which seems 

erate to the south is a chlorite schist. This to have been worth working was about 

is followed by a narrow band of quartz 25 feet wide. Two open cuts were made on 

porphyry and this by an agglomerate rock, the bed, each about 100 feet long, one near 

The same rock occurs just east of the wharf, the level of the lake, the other •« continuation 

where it is a compact green rock enclosing of the tirst but higher up the hill. From the 

lenticular pieces which only appear distinct northern end of the upper cut the shaft was 

on the weathered surface. sunk. The vein bears about 135** and dips 

„ _^ , 45"* to the southwest. On the continuation 
fftonurtite Iron. 

»» o j.1. * ^1 1 . . of this strike on the south side of Michipi- 

bouth of the agglomerate on the west ^i_ti- ^-j h r 

, -^ ^ i^ . ,*,,.. , . coton bay I have noticed small seams of 

shore of Gros Cap is a band of chlorite schist , ..•..• i.1. i.- i. 1. i. 'j i.i ^.. 

-.,.,, , , , hematite m the schists, but evidently result- 

--_»_— ._ ^hicn includes several narrow bands . , • -^ * j 

My Work- - _^ .^ --, , mg from iron pyrites found accompanying 

tagiatGftMof quartzite. The extreme south- ^ * ^'' r j » 

c^ ^ , , . J. i_ , . them. 

west of the cape is a diabase schist. .. t ^ ^1. ^ * .1. • j 

i • J. J -J.!- 1.1. i_.^ . , Just northeast of the iron deposit is an 

AsBociatea with the quartzites are consider- i%.j# j. * .1 .j 

,, ,j. ., ^.7 , , *,. irregular bed of sandstone a few inches wide 

able bodies of hematite and a number of test ° 1 j • .1 11 ... 1.. x 

.. • , , i_ i.1. J * ., A a.«^-»«-- enclosed m the chlorite schist, 

pits have been sunk on both sides of the ASandatone . . , , , 

„•, . . . , . "•°"- The sandstone is in places largely 

cape. The most extensive workings were on .. . ,, , / 

., j.1. ^ i. 1. 1.1. 1 -1 J magnetite, m other spots a nearly pure sand- 

the southeast coast, where the old dump may ,* , *.viTi.t-i. uj 

. .„ V 11.V 1- XI. X 1 . stone and very friable. It has been so crushed 

itiU be seen, although the trench is over- , x x j xi. x • ^ xi. t., x 

J i.u u ^r ^11 J xi. X 1 and contorted that in places the chlorite 

grown and the shaft hlled with water. A , . , , x . . . , 

J . . . • ., , 1. «<^ schist seems to contain pebbles of sandstone 

description of the rocks was given by Mac- , , xi. xi. • 1.1. mi.- 

# , . *j ^ ^ -lona I. ^- unconnected with their neighbors. This 

fsrlane in his report of 1866 when operations , , , , *. , . , 

J 1 -11.1 i_ J J J crushed sandstone may be compared with 

were going on, and little can be added now ., ., v ^ 1. ^ A ^ 

V .*' .^. that described by Dr. Coleman as occurring 

when everything is overgrown with moss or ., x /t^ x t^ « . iT 

,.,,.„ one mile west of Fort Frances. Some bould- 
oovered by debns. 

..mu * 1 xi. J . . * ei*8 from the conglomerate at the mouth 

•*Tho ore as found on the dump consists of ,, x, x> ^ 1 im x,^- 1 x 

. , ... • X J • t .1 of the Dore are exactly like this sandstone, 

compact hematite associated m layers with , , , , . , i. •. xx • 

... . . 1 , 1 r,. and may have been aenved from it. It is 

quartzite. A specimen analysed by Sterry xi * x xi. x xi j x xi. 

H «■«« ■ IH i1 • worthy of note that the sandstone is on the 

Ferric oxide 86 80 '*^® Superior side of the conglomerate, and 

Insoluble residue 12.7;) is now dippini' from it. The same chlorite 

PhovphoruB trace . . 

Sulphur (KhJ schist encloses within a few hundred feet a 

~ oiTeT' ^^^ ^^ friable sandHtone with magnetite and a 

Macfarlane gives the thickness of the ore ^^^ of quartzite with hematite. 

bands as one-half to four or five inches, and ^ . „ 

_ XI • 1 #.11 . ^^ QoW Mines at Waws Lake, 

the maximum thickness of the deposit at 60 

feet. This wa» aa ho WW the early workings "One day waa spent by Dr. Coleman 

on the surface. Captain William Orierson, *■»** ""J'^®'^ *" * *"!' f"^"* Michipicoton P,«t 

who sank a shaft to the depth of 64 feet (on *" ^^'*''* ^"^^ "^^ «""'*' 8°^** properties to 

the dip of the bed) in the winter of 18G7 Juhiioo *•>« ««"th of it. At the Jubilee 

informed me that at the bottom the ..uartzite *"" "'''"' °" lo^^ti""' 38 and 75 wo found 

diaappeared and that there was solid ore for ^''- ^- ^""^^ *" *='""^* '°' ** ^'™*'* 

the fuU width of the shaft, seven feet. No Northern Mining Exploration and Develop- 

ment Company. The vem, which is a bedded 

**Rep. GaoL Sor. 1866-9. one, has been traced for a mile with a strike of 
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about 20^. The shaft was down 60 feet follow- 
ing the dip of the vein, that is about 45** east. 
According to Mr. Douglas the vein varies in 
width from 7^ to 10 feet At the surface 
considerable free gold was found. Towards 
the bottom of the shaft some of the adjoining 
gneissoid rock becomes mixed with the 
quartz. 

**The Diamond Jubilee mine is on location 
92, a short distance southeast. Messrs. 
Diamond Tisdale ^and Boyd are owners. 
JubUee Considerable work has been done 
in stripping the veins, of which 
several have been found carrying free gold. 
Their surface workings were about at the 
level of a small lake, and to keep their 
prospecting pits dry it was found necessary to 
lower the level of the lake by blasting out the 
rocky barrier at its outlet. The veins are 
bedded in felsite or sericite schist, striking 
25* and dipping 70"* east. Eruptive gneiss 
occurs to the north and to the southeast of 
the workings. At the deepest pit, 12 or 14 
feet, near the lake, the quartz looks 
quartzitic, is bluish white in color and carr'es 
pyrite, pyrrhotite, chalcopyrite, a giay car- 
bonate and free gold. An assay of a sample 
of this ore taken by ourselves gave 5.03 oz. 
per ton. To the south a vein of quartz 
occurs between granite on the west and 
chlorite schist on the east. 

'* On the Ward property just south of this 
considerable prospecting has been done. 
The Ward ^^ openings have been made, 
ProiwtS!^ the deepest being 15 feet, and some 
stripping has been done. The con- 
tact of the gray gneiss and green schist is well- 
shown on the long lake on which the camp 
is situated. 

'* At the Mackie property on Wawa lake 
nothing has been done since the last report 
beyond the erection of two log houses. At 
Wawa city several frame buildings had been 
erected and others were being built. 

Defining Rock Areas. 

'* On the map published last year the con- 
tact of the Laurentian and Hurooian south 
-^ « of Wawa lake was settled by an 

The Contact , ^. « •. • 

of Lauren- excursion up the Fine Sand nver 

ttan and 

Huronian from the Michipicoton. After 

Formations. «i i -. * tt 

crossing a small band of Uuronian 



about a quarter of a mile in width, what ap- 
peared to be the iiilkin mass was met about 
one-quarter of a mile south of lake Leroy. 
The red granite at the second portage up the 
Magpie and the granite porphyries to the 
south of Wawa lake were thought to be later 
eruptives. It is now evident that the rocks 
southeast of Wawa are mainly granites or 
gneisses enclosing small scraps only of Buron- 
ian. It is moreover probable that the ruck 
on the Magpie though differing in structure 
and composition belongs with these granites. 
This being so, the boundary of the two for- 
mations runs from the long portage of the 
Michipicoton to the second portage up the 
Magpie, and thence northeast along the axis 
of Wawa lake to a point west of Hawk lake. 
Included in this area, now transferred from 
the Huronian to the Laurentian, are a num- 
ber of Huronian masses which were doubtless 
torn off from the main mass by the eruptive 
granite. 

* ' One mile and a half south of the high falla 
of the Michipicoton a schist oon^lomerata 
Extent of was found a year ago. Apparently 
Ccm^OTOOT- ^^^ ^^ ^ continuation of the band 
ate Band. J^Q^ ^j^ qjj ^jjjg Magpie nearly 

eight miles to the northwest. From here 
the band has been traced west for eight miles 
to the Dord, and from there a succession of 
scraps along the shore probably indicates its 
continuance for 11 miles to near the mouth 
of Dog river. Two miles up the latter stream 
it is found at Denison falls, a total length of 
29 miles. For two-thirds of the distance an 
eruptive granite is in contact with the con- 
glomerate.'' 

Qeneral Features of the North Sliore. 

Looked at as a whole the north shore of 
lake Superior from the Sault Ste. Marie to 
imprevionfl Peninsula impresses one by the 
SuSrior magnificence of its scenery, often 
North Shore, ^il J ^ rugged and mountainous; 
by the number and variety of its harbors, 
which are however generally small ; by the 
multitude and picturesqueness of its islands ; 
by the widespread ancient beaches, and by 
the general barrenness and desolation of the 
land. 

Leaving out perhaps 100 Indians, our cap 
ain estimated that on the whole shore line 
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of not less than 320 miles there are only about 
350 people, of whom a large number are not 
Tte Popoift- permanent residents, but go to 
Sgy^^ the '« Soo " or elsewhere in the win- 
''**°*^- ter. If we commence the count at 
Point Alamainse, 45 miles from the Sault, we 
have only about 150 people scattered along a 
shore of 275 miles, and more than half of 
them are away in winter. Finally in the 70 
miles from Ganley's harbor north of the 
eastern end of Michipicoton island to the 
mouth of Pic river there was not an inhabi- 
tant, white or i%d, when we (lassed up last 
summer. The men frequenting the shore at 
present are mainly iishermen in the employ 
of one or two large companies, thoir catch 
consisting chiefly of delicious whiteiish and 
of salmon trout. The fish are taken partly 
in pound nets near the mouths of the rivern, 
snd partly in gill nets set in fairly deep 
water in the open lake. Sayers, our csptain, 
an experienced fisherman, says that nets are 
seldom set in water deeper than 100 fathoms 
((XX) feet) because at a greater depth the 
eedar floats become water-soaked by the 
{vesBure and no longer keep the net upright. 
Hie fish caught at great depths are mainly 
veiy fat and large salmon trout. While the 
usual depth is between 10 and 100 fathoms, 
they sometimes, off Caribou island for in- 
stance, get one end of their net down even 
to 160 fathoms (960 feet). This is not far 
^rom the greatest recorded depth of sound - 
ingd in lake Superior, 1,008 foot. Most of 
t^lie rivers and inland lakes contain splendid 
't^iY>ut, some of them true brook trout. 

Northwest of Mamainse there is very little 
land suitable for cultivation so fsr as our 
^^^^ observations go, though small areas 
"Of tiM may be found inland ; and the only 
promising resources known are 
found in the water powers, the spruce forests 
and the copper and gold mines. The shore 
climate is generally cool, even in the warmest 
months denuinding heavy clothing for com- 
fort ; owing to the vast body of cold water in 
the lake. Inland a few miles however the 
weather may be very hot even though hun- 
droda of feet higher up. This difference is 
'well shown in the ripening of wild fruit such 
MB strawberries, blueberries and bilberries 



(or saskatoons) which we found very plenti- 
ful and quite npe on Jnly 23, 700 feet above 
the lake and 20 miles north of it ; but still 
green on the hills at the mouth of the 
Pucaswa several days later. The coolness of 
the climate does not prevent the black flies, 
sandflies and moRquitoes from swarming in 
early and middle summer all along the shore. 
To ono accustomed only to the wave action 
of com^mratively small lakes, like Ontario, 
the power of the waves on exposed 
of wlkre shores of lake Superior is very sur- 
prising. Boulders a foot in diam- 
eter aro rolled by the waves up and down 
beaches which rise to a height of 20 feet 
above the noniial water level, and are as 
beautifully rounded as the pebbles on lake 
Ontario beaches. The isolated islets and 
rugged stacks along the shores and the wave- 
cut caverns testify to the same thing. 

The formation of well-rounded pebbles is 
very quickly performed in the case of soft 
rocks. Calcite fragments used in the crib- 
work protecting Silver Islet were found per- 
fectly rounded ten years after the mine 
ceased working. 

The elevated beaches so common on the 
north shore up to 300 or 400 feet above the 
present lake have their pebbles and boulders 
as well shaped as those on the beach of to- 
day. The (question of these old lake levels 
will be discussed however in another section 
of the report. 

On the whole the shores of lake Superior 

much resemble stormy sea coasts, the main 

difference being the absence of appreciable 

tides. Tides of a few inches magnitude do 

exist however, as well as irregular risings and 

fallings of the water (seiches) due to varying 

barometric pressure on different parts of the 

lake. 

Near Michipicoton Post. 

A short stay was made at Michipicoton 
Post on our return from the island of the 
DeyeioLment samo name ; and the CoUingwood 
operations, skjff and its crow, after serving us 
well during the summer, returned to Sault 
Ste. Marie ; while we made a brief examina- 
tion of the Wawa gold region. As the 
geology of this region was partly worked out 
by Prof. Willmott last year and published in 
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hia report on the Miohipicoton Mining 
Diviflion,^ ' and has been further described by 
liim in foregoing pages it is unnecessary to 
make fvrther reference to it here. We found 
a considerable amount of building going on 
both near the Post on the river and at the 
new town on Wawa lake. A good deal of 
prospecting work also was being carried out 
on a number of properties ; but none of them 
had advanced far enough to be caUed mines. 
Several of them looked promising, but all 
require further development before their real 
value can be determined. British Columbia 
and the Klondike had attracted the attention 
of many away from the less dazzling pros- 
pects of a quartz mining region, but those 
who remained seemed hopeful and satisfied 
as to the prospects of the country around 
Wawa. 

After visiting the mines we took the 
steamer Telegram at Little Gros Gap, to 
which a steam ferry now runs from the mouth 
of Ifichipicoton river, and returned to Sault 
Ste. Marie. 

Thessaloo District. 

We now went by rail to Thessalon in order 
to complete the examination of the mines to 
the north of that town, and on the 
roSSiiong ^*y 8P«nt a few hours examining 
^oJf ''• the Huronian rocks along the rail- 
way between Bmce Mines and the 
harbor of Thessalon. A mile east of Bruce 
Mines we found a band of limestone, striking 
east and west and with a vortical dip. Half 
a mile beyond there was quartzite with peb- 
bles of black chert, lying apparently horizon- 
tal; the latter rock, perhaps Upper Huronian, 
resting uncomformably on the upturned Lower 
Huronian. At Thessalon there are, as noted 
by Logan, aniygdaloidal diabases belonging 
to the Huronian. 

Cheney Copper Mine. 

From Thessalon we drove northeast about 
20 miles to the Cheney copper mine on the 
^^ ^^ Mississaga river. The road leads 
MiMisaaffa first over level plains of clay or silt, 
old lake deposits with good farming 
land, now pretty well cleared and cultivated. 



Then come hills with some rock ex 
especially Huronian quartzitee and rec 
ite, followed by level terraces mainly < 
and gravel with rather light soil bat 
well settled. Finally a hill of slate coi 
erate rising 490 feet above lake Huron 
be ascended and then descended to res 
mine, which lies near a picturesque wa 
on the shore of the river. The road < 
whole is very good, the mining coi 
having spent fl,000 in putting the 
part of it in good shape. 

It was known many years ago that < 
ores existed up the Mississaga river, v 
„ ^ , , localities where small ou 

Extent of 

Derdopment occur being mentioned by 'M 

in the Geological Survey 
for 1868^^ ; and the present locatic 
taken up in 1864 by Mr. Borron, for i 
Ray of Indiana. It was then turned o 
a Mr. Drake, who formed a company o 
dicate to work the location. The me 
of the syndicate are mostly of New 
State, and the property is held in the 
of Mr. J. A. Powers of Lansingbuig 
Troy, N.Y., Mr. F. A. Cheney being n 
ing director. The latter gentleman da 
our warmest thanks for the hosp: 
afforded us and for the information gii 
to the mine. 

The earlier company had sunk an S' 
shaft, but the present company, which 
hold of the work more than a year ag( 
straightened the shaft and sunk it to 168 
besides drifting at the first level 100 f< 
the northwest and 20 feet to the southe 
The vein was three feet wide on th€ 
face, runs northwest and southeast thi 
a country rock of slate conglomerate, a 
said to have been traced 2^ miles. It w 
as it goes down and changes its dip frc 
to the northeast on the surface to abou 
The foot wall is very distinct all the 
down, but in the lower part the vein m 
is much mixed with rock. 

For the first 100 feet there was good 
chiefly chalcocite (glance), at one poi] 
that level forming a solid ore body as i 
as 40 inches wide. With the chalcoc 
little bornite and copper pyrites are asc 
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tecL It is found that reddish or rusty quartz 
cairies no ore, but that white quartz is pro- 
ductive. Unfortunately very little ohaloocite 
has been found below the 100-foot level. 

Between 65 and 73 feet in depth 8,037 lb. 
of glance was obtained by baud picking ; and 
in all a car load of good ore, amounting to 
20 tons and 400 lb., has been shipped east to 
the Orford company. The select ore runs 
from 22 to 40 per cent, of copper, the poorer 
ore not being treated at present. It was in- 
tended last fall to stope out and ship the rest 
of the rich ore disclosed above the 100-foot 
lerel. It costs $4.50 per ton to team the 
ore to the station, and $6 as freight to the 
east. If it should seem wise to put up a mill 
for the treatment of the ore there are fine 
fills on the river close by. The nearest, 
called the Baboon Falls, from the appear- 
SOC8 of a baboon's head in the rocks, is close 
St hind and has a drop of 20 feet. Not far 
off there is an upper fall of 34 feet. 

At the time of our visit 16 or 17 men were 
ttnployed under Wm. Blewett as mining 
captain; and the buildings and equipment 
Memed adequate for the work on baud. 

TIm MImUsscs Placers. 

Some miles down the river from the Cheney 
copper mine there was an attempt at placer 

mining a year or two ago. On our 
UbTarraM way back to Thessalon, by round. 

about and bad roads, we visited 
tils placer on Mr. James Ralph's farm, the 
•oath half of lot 3, con. 1, in Wells town- 
skip. At this point a sand and gravel terrace 
is eat by the Biississaga river, showing a face 
of about 40 feet. Sluices had been arranged 
I7 ^' Wilson of Toronto to wash the sands, 
Awster supply being obtained from the hill- 
u^ some hundreds of yards from the river. 
Netr the foot of the cutting coarse brown 
<Uida cemented by brown oxide of iron were 
apposed to carry the largest quantity of 
sold. Samples of the yellowish sand aUn-e 
ttd of the brown cemented sand were takf-n 
^th care, the amount making a nuiuber of 
P<>ttnds in all. Pan tests and hUtj assays of 
*^ kinds of sand, made in fehe laly^rsit/iries 
^ the School of Practical Science, Toronfj, 
T^^lded tiacea of gold, but cmly a few cents 
P^ ton. It seems very doabcf ul therefore it 



the placer gpround will prove of value. If it 
should prove workable, the quantity of sand 
in this old beach deposit or terrace is very 
great, and might give rise to very im}>ortant 
bench diggings. 

It should be understood however that the 
sand and gravel deposits along all tho rivers of 
the north shore of lakes Huron and Sui)erior 
are lake deposits, many of them deltas, 
formed when the water stood at a higher 
level than now, and not ordinsry river de- 
posits. Most placer mines are on tho gravels 
found in river valleys, ancient or modem. A 
few rather unimportant placers are sea-shore 
deposits ; but few or none are known iir true 
lake beaches. 

So far as our information goes bed rock 
has never been reached on the Mississaga 
river, but whether this would prove any 
richer in gold than any other layer in an old 
lake deposit is doubtful. 

Ooul«l5 Bfty District. 

On Augiut 11 Prof. Willmott and I sitt out 
for Goulais bay to complete our study of the 
Further l^'ironian rocks, while Messrs. 

SSwiSii*** ^ • '^<<® »"<1 Coulthard sUrted for 
^^^^- home, taking the Sudbury mining 

region on the way. (ioulais bay may be 
reached by water, but there is no Cf>nuection 
by road with the settlement inland along the 
river valley, S(j we decided to <lrive from the 
Sault Ste. Marie. 

The n>ad leads west into the township of 
Korah, and then turns north till it reach<*4i the 
A Mounuin ^Jver. The first five or six inil49S 
Jf^J^ are excellent, lsrg(;ly ov«jr old lake 
'*"*' t(.'rraces, the higher ones of gravel. 

On the northward jiart of the 2f) miles jour- 
ney, however, the c^iuntry }}ectnn*iH moun« 
tainous and th<; niad very stony and ba^J, the 
hiirhc^t jxiint as determines! by aneroid l/eirig 
800 feet alxive th«j Sault. Tlie r^ad climbs 
terrace after terrace, at first of clay, f';nning 
ij^tjffd fanning land, now montly ftncnpi*^ ; 
then of sand and gravel ; nud at last crirnmyu 
nfAid r'K^k, more or lens o/jv»;n:d with U^uld«r 
clay. D<;scendingfn>iri the high«;»-.t fy/int ofm; 
rev*; men the KUc/jeHsion of U-rnciH ontil the 
fiat plain of Ootjlais river is reache'J. Here 
the soil t^jsmu fair tlK/ugh rath<;r sandy, and 
a CirjTiBit\t:r^\A*i number '/f fan/u are o 
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The rockB observed along the way are 
mostly Laurentian p^eiu. The most com- 
fortable stopping place in the settlement is 
at the house of Mr. McAu^ey, the postmaster, 
which is several miles north of the bridge 
crossing the crooked river, just at the south- 
east comer of Haviland township, between 
Gonlais and Batchawana bays. A somewhat 
steep and stony road leads north and then 
northwest from this point to the settlement 
on the western side of Batchawana bay. 
Fomuitloiis oo Oonlais River. 

The ground rises as terraces in McAuley's 
neighbourhood, affording level stretches of 
good but sometimes stony clay soil, now 
largely divided into farms and partly under 
cultivation. The rock observed here and to 
the north is Huronian, partly felsite in beds 
alternating with slate, partly Logan's slate 
oonglomerate with eruptive masses of syenite 
or gneiss breaking through it. Some of the 
slate is very cleavable and might be of value 
for roofing. 

The highest point in the settlement, called 
rather absurdly the ** King of all the Moun- 
KiDg of the tains," was ascended snd found by 
Mounuin*. aneroid to rise 1,320 feet above 
lake Superior, or 1920 above the sea. It 
was used as a triangulation station by the 
U. S. Hydrographic Survey, and remains of 
their tripod arc still to be seen on its highest 
point. The rock of which it is composed is 
quartzite, the hardest and most resistant of 
the region. On the side fronting the settle- 
ment it is so steep as to be almost unscale- 
able, but a blazed path winding round behind 
the mountain top gives an easy ascent. 

From the summit the view is very fine, 
more variety of surface being in sight than 
from Tip Top mountain, though the latter is 
about 200 feet higher. Some miles to the 
northeast one can see a mountain which looks 
distinctly higher than the King of all the 
Mountains, and it is possible that this may 
even surpass Tip Top in height. All round the 
peak there are forest covered hills with here 
and there bare slopes of rock, while in the 
valley the grass and grain fields about 1,000 
feet below look like the squares of a checker- 
board. The deep bays indenting this part of 
the shore of lake Superior show as splendid 
expanses of blue water. 



It was surprising to find so much < 
land in this isolated settlement, though 
^f|^ woodland still remains untoi 

Scuiement Qjain of various kinds was 
ing on August 12, and the cropa 1 
well, though there is no object in i 
more grain than can be cfbnsumed < 
spot ; since the terrible mountain road 
Sault prohibits teaming it out at a prof 
the lumbermen, on whom the settlem 
largely depended in former days for itt 
ket, have practically finished their w 
the region. The settlers are hoping t 
a new Government load cut to the Sac 
only much shorter because more direc 
also avoiding the mountain now to be ci 
This ivould help them greatly in reg 
markets, and would probably open u] 
fair land not yet settled upon. A 
of about six or eight miles, cut to the I 
place of the fishing station on the poii 
of Goulais bay, would also give them an 
during the summer. 

The forest of the region is mainl] 
wood, such as maple and black birch 
drier and richer soils ; and young appl 
in fruit at McAuley's looked very t 
showing that the climate is not hm 
present however the settlement d( 
mainly on its stock as a source of ii 
If the copper mines of Mamainse and 
picoton island are developed with f 
there should be an excellent market f 
people of the settlement almost at the! 
doors. 

Pleistocene Qeology. 

The wonderful series of terraces ai 

lake beaches displayed in the r^on i 

over last summer has ati 

A Feature 

ofTermcea niuch attention from the d 
Lake Agaosiz s lournev to lake Si 

Beaches. 

to the present. The most er 
account of these old beaches is that of 
C. Lawson, published in the Report 
Geological Survey of Minnesota in 1 
where he gives in detail the elevation < 
many abandoned strands as determii 
careful levelling. The precision of his 
minations, usually given to fraction; 
foot, is perhaps a little deceptive, 

<*6eoL Sur. Minn., 20th Ann. Rep., p. 1 
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benches and Btrand lines are quite variable 
thingit. The beach formiDg on the present 
shore of lake Superior varies as much as 15 
or 20 feet in height, bays facing prevalent 
winds showing ridges of gravel and boulders, 
well rounded by wave action and free from 
any grawth of lichen up to at least 20 feet. 
Nevertheless Lawson's work is of very great 
nlue. * 

The same strand lines with a few others 

observed by himself have been discussed by 

F. B. Taylor'-^ in '' Notes on the Abandoned 

Beaches of the North Coast of Lake 

Superior." He concludes that the beaches 

lyinjC about 400 feet above lake Superior 

probably belong to lake Algonquin, and a 

lower series of beaches to Greater Lake 

Nipining. 

Lftwson's ti^ble of elevations shows that the 
beach levels are very numerous, 32 or 33 in 
^ aU. Our work during the past 

g»tof summer covered 21 points where 
good raised beaches were found, 
ud wherever possible they were measured, 
niaiiily by aneroid, but in some cases with a 
band level. The results have not the 
Accuracy of Lawson's, but as two aneroids 
were generally read together and checked by 
lake level readings before and after the 
heights were determined, their results should 
be fairly correct. Where a number of read- 

• 

u^ were made the results given represent 
the averages. 

With us as with Lawson beaches at rela- 
tively low levels were most often met, and 
were found to be so numerous as to present 
M almost continuous series. In many cases, 
eepeciaUy where wave ridges were measured, 
It Was found that there was a succession of 
"^dges each a few feet lower than the previ- 
ous one, often with 50 or more feet between 
^^ highest and lowest ridge. Such a succes- 
sion of ridges must indicate a fairly gradual 
«**nt of the land. 

In the following sketch of the subject the 
"**lities will be taken up from sf^utheast to 
'Northwest, the levclH of the beaches \yemg 
'^erred to the nearest great lake, Huron to 
^ east and southeast of the Sault Ste. 
'^e, Superior to the northwest of that 

**Aii. Geol. vol. zx., Aug. 1897, p. Ill, etc 



dividing point of the waters. As lake 
Superior is 602 feet above the sea and lake 
Huron 581, there is a difference of 21 feet 
between the two lakes, about 18 feet of the 
total fall occurring at the St. Mary's rapids. 
Two sets of measurements, those at the 
southern end of the Georgian bay, stand by 
themselves, being 170 miles southeast of 
Thessalon, where the main series of measure- 
ments begins. From Thessalon onward the 
gaps between the series are usually not great. 

Beaches at the Southern End off Qeoirian Bay. 

A number of old water levels were measured 
both at Owen Sound and Collingwood, but 
those at the latter point are all 
Lereis at much higher than at the former. 
andCoUing- Three well d'* fined terrraces were 
found at Owen Sound at heights of 
18, 49 and 124 feet. They may be seen on both 
sides of the valley, and show no beach form- 
ation, being probably terraces cut by the 
river in a delta deposit. At 156 feet above 
lake Huron there is a ridge of coarse but 
well rounded gravel, probably a beach ridge. 

The beaches near Collingwood are found 
at the foot or on the flanks of the Blue 
mountains, some miles inland. Between the 
bay and the foot of the escarpment there are 
three or four ridges, perhaps a beach form- 
ation, but {KMsibly morainic. The presence 
of many scattered boulders in the fields is 
probably to be accounted for by lake action 
however, and it may be that closer scrutiny 
will disclose well delined beaches corres- 
|K)nding to those of Owen Sound. At the 
Kirkville mill stream one sees 20 feet of coarse 
stratified sand intcrl>edded with fine silt, 
probably lacustrine dejmsit. An upper layer 
of the silt appears to have l)een crumpled 
by the grounding of ice floes. 

The first undoubted beach is at the f'K^t of 
the steep ascent of the mountain, 207 feet 
above the l»ay. There are less certain beaches 
at 288 and 468 feet respectively. The highest 
beach is 940 feet above lake Huron and is 
one of the best marked. A terrace large 
enough to contain several fields lies immedi- 
ately below the sharp limestone cliff of the 
top of the mountain with a talus of great 
blocks tumbling down upon it. This cut 
terrace is well marked on the mountain flank 
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three or four miles to the south. Where we 
visited it the mountain top rises 113 feet 
higher than the terrace, and no douht formed 
a large island in the vast body of water which 
cut the terrace. Spencer in his account of 
'* High Level Shores in the Region of the 
Qreat Lakes " marks several isolated beach 
levels in the mountainous region south of 
CoUingwood, three of them aboi^t 1,400 feet 
above sea level and one at 1,690 feet. The 
beach measured by us seems about inter- 
mediate, since our readings make it 1,521 
feet above the sea. Our reading at the foot 
of the mountain, 788 feet above sea level, 
corresponds fairly with one of his beach lines, 
where a point 773 feet above the sea is 
indicated, a variation not too great in the 
shore deposits of a great lake^^ ; but fits better 
with Taylor's determination^^ of the Algon- 
quin beach at Barrie, about 780 feet above 
sea level. The higher beaches on the Blue 
mountains cannot at present be identified 
with any ancient lake or arm of the sea that 
has been described, unless they correspond to 
stages of lake Warren. The one 468 feet above 
lake Huron, or 1,049 feet above the sea, may 
fit into Spencer's highest or Ridgeway beach. 
The comparatively low beaches at Owen 
Sound probably mark phases of Taylor's 
Nipissing water level. 

Old BcflchM near St. Mary's River. 

The next set of beaches examined runs 
from Thessalon and the country in its rear 
^ to Goulais river north of Sault 

and Miatia^ Ste. Marie. Taking them up from 
east to west we shall commence 
with those near Thessalon. €k>ing north- 
ward to the valley of Mississaga river four 
distinct water levels are encountered. The 
alluvial plain of clay north of the town stands 
26 feet above lake Huron ; and another level 
terrace of clay forming good farming land is 
found west of Little Rapids at 61 feet. The 
higher terraces are of sand aud gravel, one 
in the Mississaga valley forming a level 
sandy plain covered with farms, at 176 feet, 
and the highest of all 14 miles northeast of 
Thessalon, a terrace consisting of stratified sand 
nnd gravel rising 404 feet above lake Huron. 

^^'Am. Jour. So., vol. xii.. Mar., 1891, p. 202. 
'»Am. Geol., vol. xiv., Nov., 1894, p. 274. 



North of Bruce Mines terraces are very 
numerous. One at Rydalbank forms a wide- 
spread clay with good farm land at 132 feet 
above lake Huron ; the next is above Otter- 
tail kke at 148 feet. The third in height 
consists of stratified sand rising to 191 feet ; 
and the fourth of sand and gravel at 295 feet. 
There is a weU marked gravel terrace at 375 
feet ; and a series of wave beaches forming a 
gravel ridge with well rounded pebbles and 
boulders culminates at 430 feet. There is 
another well marked terrace of the same 
materials, perhaps only the highest stage of 
the last one, at 463 feet above the lake 1 1 
miles north of Bruce mines. The lowest 
terrace of all occurs below the Ophir mine 
about 20 miles north of Bruce Mines at 98 
feet above the lake. It is well defined along 
the valley of a creek. 

A single well marked terxace was examined 
on Sugar island in United States territory 
not far from Ghurden river, and was 



aionf 8t found to rise 142 feet above St 

Mary s Rivar. 

Mary's river, just before it enters 
lake George. Near Garden river to the 
northeast of the mission there are numerous 
terraces, but the weather on one of our days 
of work was unfortunate, the barometer 
varying rapidly. The highest terrace ob- 
served on that day probably reaches 436 feet. 
On another day atmospheric conditions were 
better and a series of lower terraces was ex- 
amined, beginning with the sandy plain 22 
feet above the river, on which the settlement 
stands. The section shown along the lower 
reaches of the river consists of sandy silt 
with fragments of wood and bark for eight 
feet, coarse brown sand forming the upper 
part of the bank. Other sandy and gravelly 
terraces rise 46 and 77 feet above the river, 
the latter one being an old beach. A group 
of rather ill defined terraces runs from 149 
to 168 and probably 171 feet above the river ; 
and there is a poorly marked terrace at 213 
feet above lake Huron. 

Near Sault Ste. Marie. 
The Sault Ste. Marie is a most important 
nodal point in the great lakes, and its raised 
. , ^ beaches have an unusual interest 

A long series 

ofiUiBed appreciated by several observers. 

Lawson has levelled a number of 

terraces, two within the town, the others to 
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it, rising at the highest point to 
re lake Superior.'^ Our exour- 
>U8 directions north and north- 
town gave opportunities for ex- 
terraces within 20 miles of the 
our results do not agree very 
iv^son's. We find a number more 
he does, and some at distinctly 
, but only a few of our measure- 
h any precision the figures given 
must be remembered of course 
ults of aneroid readings taken 
kre not to be depended on within 
ss repeated a number of times 
ions as to changes of barometric 

le two lower terraces in town 
de stretch of level clay land to 

north, at about 90 feet above 
e Superior or 110 feet above lake 
ron, evidently an old lake de- 
ntly not referred to by Lawson. 
orth of this in Tarentorus town- 
lured a great series of terraces, 
nother at 366 and several more 

and 414 feet, the latter shingle 
ir work northeast of the Soo, 
rtail lake and the Ophirmine, 
* more strands, including a series 
aches from 441 to 447 feet, per- 
al with Lawson's upper series, 
ijfference of elevation is too great 
uxx>unted for. 

Lon to Batchawana bay disclosed 
of beaches, first in climbing the 
feet high over which the road 

in descending the same towards 
r ; and finally in ascending the 
•nd between Goulais river and 
bay. Terraces were found at 39 
from 102 to 113 feet, at 136 feet, 
feet, at 280 feet, at 304, between 

feet, between 432 and 475 feet, 

t 502 and 596 feet. The beaches 

and 475 feet were partly of 

^el, partly sandy terraces. They 

and about 30 feet higher near 

bay than 15 miles south and 
Sault, though too much stress 
>e laid on thia where the deter- 
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minations were by aneroid several hours 
away from the level of comparison. If the 
difference is real it indicates that this set of 
beaches has a quite rapid differential eleva- 
tion towards the north. 

Beaches on the Northeast 5hore of Lake Superior. 

About 10 miles west of the Sault the fine 
promontory of Ores Cap rises where lake 
Temoet Superior opens out. The moun- 
o»™to "* tainous mass of rocks forming the 
OftrgantuA. ^^^p^ protects two wcU marked sand 
terraces towards the east, at levels of 56 feet 
and 224 feet above the lake (determined by 
hand level). The higher one corresponds 
exactly to a beach measured by Lawson north 
of the Sault, but the lower one is a few feet 
higher than the main beach leveled by him 
in the town. 

At Batchawana bay, along the river of the 
same name, two well marked terraces were 
measured at 25 and 104 feet respectively, the 
latter corresponding closely in height to a ter- 
race south of Gk>ulais river. At Mamainse 
10 or 12 miles to the east Lawson indicates 
three beaches at levels above both of those 
just mentioned, his lowest being at 122 and 
his highest at 191 ; but we found two lower 
beaches with well rounded gravel at about 35 
and 58 feet respectively, as well as a gravel 
beach with shore cliff 40 feet high at 184 feet, 
perhaps Lawson's highest. At Montreal 
river L%wson gives five beaches, the highest 
at 211.3, corresponding fairly with the high- 
est measured by us (214). The lower ones 
on his list were not observed by us, perhaps 
because we kept to one side of the river only, 
but a still lower beach at 33 feet was found. 
At Sand river, a few miles north of Montreal 
river, Lawson mentions beaches at 75 and 118 
feet, the latter not being well marked. Our 
observations probably extended farther in- 
land, as we found well marked beaches at 72 
feet, 144 feet and 234 feet, with well rounded 
pebbles at the lowest and highest beaches. 
The one at 234 feet has a distinct cut bank 
in the rear, and ascending this one finds a 
flat wooded plain, probably another terrace, 
257 feet above the lake. None of these ter- 
races except the lowest one seems to corre- 
spond to levels found at Montreal river. At 
Gargantua, ten miles to the northwest, a well 
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defined beach of rounded boulders was found 
at 72 feet ; but no higher ones, although a 
neighboring hill rising 431 feet above lake 
Superior was ascended. 

Between Michipicoton Post and Wawa lake, 

at the foot of the deep Michipicoton bay, a 

fine series of beaches is crossed by 

at Miohipi- the portage road connecting the 

coton. 

two points. We measured eight 
fairly distinct ones and noted numerous 
minor beach lines between. The same series 
was measured last year by Prof. Willmott 
with accordant results for the lower terraces, 
but some differences for the higher ones ^' 
We found terraces on sand plains at 38, 76, 
83 and 99 feet within a mile of the landing 
on Michipicoton river, the two upper ones 
being practically the same as Prof. Willmott's 
(84 and 100 feet). A fifth level at 136 may 
represent his third at 145 ; and a sixth at 
240 his fourth plain at 224. Wawa lake 
stands at the level of a wide sandy plain 352 
feet above lake Superior (328 Willmott), but 
is dammed by a terrace rising 20 feet above 
it. Another terrace rises to the north of 
Wawa lake to a height of 70 feet above its 
surface, according to Prof. Willmott, or 420 
feet above lake Superior. Prof. Willmott 
finds a still higher beach (441 feet) near 
Whitefish lake to the north. 

A magnificent set of terraces may be seen 
from the lake along the mountainous shore 
near Dog river about 15 miles west of Michi- 
picoton Post. These were measured 
Temgw at \^y Laii^rson, who gives seven eleva- 
tions ranging from 16.5 to 323.4 feet 
above the lake. Our measurements were 
made at a point where the lower terraces 
have been cut away by the present lake, so 
that the lowest readinc: of a distinct terrace 
is 119 feet, though several indistinct stages 
may be seen a few feet below, probably repre- 
senting Lawson's level at 100.7. Another set 
of readings gives 252 feet (Lawson's 255.4) 
with several less distinct beach ridges below. 
Oui highest level is 360 feet, with numerous 
ill-defined ridges beneath. It is probable that 
Lawson's measurements were made somewhat 
farther east, where the lower series appears 
to be more complete. 



Lawson measured no beaches between Dog 
river and Jackfish, a distance of over 80 miles 
in a straight line towards the northwest, and 
we saw no high level terraces except 
mentBon at Pucaswa river. Along this river 
and BwaUow three terraces were measured at 
**^*^ 99, 160 and 271 feet respectively, 
but with only one aneroid and a single read- 
ing each. More doubtful ones were found at 
about 430, 610 and 645 feet, near its head- 
waters. Beautiful examples of low level 
beaches consisting of well rounded but lichen- 
covered stones occur two or three miles west 
of Pucaswa, rising 16 and 42 feet above the 
water, but evidently forming a continuous 
series with the present beach, whose highest 
level of rounded boulders still uncovered 
with lichen stands six feet above the lake. 
At Swallow river ten miles northwest quite 
similar beaches rise 45, 54 and 63 feet above 
the water, with round lichen -covered stones. 
They are apparently quite recent, since no 
bushes nor other vegetation except lichens 
have obtained a foothold. They represent 
perhaps Taylor's Nipissing beach, or possibly 
his Sault beach. 3^ 

It is rather singular that no distinct high 
level terraces are to be seen on this part of 
the shore, since the valleys between the 
mountains seem as suitable to receive them as 
those to the east or those to the northwest. 
Excursions to high inland points near Swallow 
river and Spruce harbor disclosed nothing of 
the kind. 

A very interesting group of beachee is to 
be found in the western end of Michipocoton 
island, both on the north and on the south 
Beaches on ^^^®®» o^sily examined on the road 
oSonr*" l6»<iu>g over the hills from the 
Island. Quebec mine to Quebec harbor. 
There are several fairly distinct sets uf gp:«ve]— 
beaches, each having a number of ridges be- 
low the highest one. The lowest one is fron= 
15 to 22 feet above the water and is markoG 
by a fine sea cave whose floor is at the lowe^ 
level. Next come indistinct beach lines rui^^ 
ning up to 65 feet above the lake, wher-^ 
a terrace affords space for several houses 
Above this there are faint stages oulminatim-j 
at 78 feet, and then apparently a gap unt>i 
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128 feet, when burly distinct wave linea b^in 
usd run up to 178 feet. At 204 feet there it 
ft wen marked gnvel beftch, perhftpa juit the 
highest Bt«ge of the last serieB ; and at this 
level on the south aide of the divide a lake is 
(ound, probably dammed b; a beach depoait. 
Above this there is a wide terrace occupied 
b; a farm, its highest point being 233 feet. 
There is alakeat this level also. The highest 
tetiace obaerred reachea 295 feet. The ter- 
nc« lying somewhat above the 400-fDot level, 
band at so many points to the east and south- 
nst, was not observed, but may yet be found 
among the higher hills of the isUod, which 
were not explored. A comparison of the 
Mries of beaches just given and those of Dog 
liver 35 miles to the northeast, as measured 
hj Lawson, shows comparatively few pointa 
of tgreament, the only exact one being the 
leTsl of tiie lowest beach iu each, 15 and 16J 



•55 

feet respectively. Whether there has been 
differential elevation, placing the beaches at 
Dog river higher than the corresponding 
beaches at Michipocoton iiland is bard to de- 
termine, partioulu'ly when one recalls that 
abnoHtall of these beaches are composite and 
have a range of a number of feet. 

The results of our observations summed 
up in the accompanyinf^ table giving SO sets 
of be&ch levels near St. Mary's river and 
along the coast of lake Superior for 
obHrTB-" 120 miles towards the northwest 
""" show a great number of slightly 

different levels. One may pass from the 
present lake shore up to beaches 476 feet 
above it with a succession of steps at one 
point or another, never exceeding 10 feet at 
a time ; while the difference in level between 
the top of a storm beach at the present day 
and the subaqueous terrace of a delta now 
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forming on lake Superior wonld certainly be 
more than 10 feet, and probably not lees than 
16. It must of course bo remembered that 
heights determined by aneroid, particularly 
when the readings are two or three hours 
distant in time from the level with which 
they are compared, are not ceitain within 
the limits of a few feet. 

Turning to Lawson's 48 feet precisely 
leveled beaches as given in his table of the 
terraces and beaches on the north side of lake 
Superior, the same peculiarity is evident. »» 
The levels ascend to 260 feet without a gap 
greater than 14 feet, and in most cases by 
stages of less than len feet. Lawson himself 
assumes that there may be a difference of 
level of 15 feet in different parts of the same 
beach, but then proceeds to group the aban- 
doned strands in 33 sets, the levels of each 
set varying among themselves less than 13 
feet. However in a number of these groups 
of levels the highest of one group approaches 
very closely to the lowest of the next above, 
and it seems doubtful if most of his hori- 
zontal strand lines are to be looked on as 
produced by sharply distinct stages of the 
water. It seems more probable that the 
change was on the whole a very gradual one, 
with few well marked halta in the fall of the 

water. 

With regard to differential elevation U>> 
ward the northeast the evidence is inde- 
terminate. There is no well defined shore 
like the Iroquois beach ai»und lake Ontario 
on which one may drive for a hundred miles» 
and so detennine ?rith precision the differ- 
onoes of elevation ; and the usual occurrence 
of several wave-built ridges each three or 
four foot higher than the last one makes the 
comimris^m of ono sot with the next ten 
miles off vory difticult. 

An attempt has boon made to distinguish 
I ho iHHichos reprosouting Taylors's Algonquin, 
Nipiiwinn and Sault water levels, but with 
littlo «uoot»ss on tho whole. IV>bably :he 
lHmoh«M« ranniu){ fri>m 4^ to 475 foot in tho 
uoinhl>t»rhtHHi of tho Sih> iwrrwp^nid to iho 
Al»i«u\t)Uii\ luN^oh* thoujjh tlioy soom somo- 
\\\\i\\ !»»t^ Uirfh* Init tho vN^nx^Ution of tho 
nth«M'»» \Mn\U \>o Uix^^ly j:uosswv%rk. 
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Owing to the immense amount of wave 
erosion along all the shores examined, often 
jj^^j^j^^ up to a height of 450 feet or more, 
^IPo° the sheet of till which originally 
I'^nM. covered much of the region hu 
largely been removed to be redeposited si 
stratified cUy in the lower terraces ; or elie 
has been buried out of sight by lacustrine 
depoBits. Typical boulder clay is generally 
to be seen however in valleys or sheltered 
spots above the beach lines ; as, for instance, 
on the ridge 800 feet high crossed by the 
road from the Sault co Goulais river, and the 
similar ridge forming the water shed between 
Goulais river and Batchawana bay. At these 
points one sees stony till, sometimes with 
rough morainic shapes. Near Day's Bfills, 
on the main road towards Thessalon, which 
lies some miles to the west, a very stony 
morainic ridge occurs, and has in part been 
worked over by wave action, all the finer 
materials being removed at the level of an 
old beach. 

PBkMcs ef tke OtacM Drift. 
The materials left by the ice include an 
immAWi> Tariety of rock spede^ largely froa 

neighboring locslities ; socfa as the 

^andid boulders of jasper con- 
C^omerate at Broce Mines, eividently derived 
from the Huronian just to the north. The 
only rock undoubtedly btoai^t from a dih 
tance is limestcme, oftm mooompanied by 
chert. Pebbles and small boulden of this 
rock were found at a number of points 
among the beach gravels, bat nowhere sooth 
or east ol Dord river. As many of theie 
pebbles are f oasilif eroos a oollection of the 
best spedmnns was made in older to deter 
mine the age of the rode, and if possible its 

aomee. The fossils were given to 
c< Mr. B. E. Walker of Tofonto for 

determinatioa, and his Idndnesi in 
working over the material, most of which 
was fragmentary and badly presmed, i* 
much ai^ireciated. 

Mr. W Alkor finds Atrypa veticolaris, Fsvo- 
^tos EmmMisi. Rominger, fiagmente of 
cyathophyUoid corals, of stromato-poroide, * 
small pebble of a syringostroma, and a frsg- 
moxiT of clathiv>dictTon, apparutly C. laxauSt 
Xioholsi^n : forms bekmgiBg mainly or wholly 
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Devonian. The favosites is Upper 
erg or Comiferous, while atrypa may 
r Upper Silurian or Devonian, 
limestone and chert pebbles were 
i also in the railway gravel pit east of 
la, and another pit west of Bremner. 
latter case there were many white 
e pebbles. 

ource of these Devonian pebbles is 

r the area of Devonian limestone 

near James bay« the nearest point 

of which as mapped by Dr. Bell is 

only 150 miles away in a direction 

20* £, five degrees more to the east- 

in the average direction of the striee. 

found similar pebbles in the drift to 

th and east ^^, and Logan found 

n pebbles near Pic island, f^ 

aiwlal StrUe. 

lly polished and striated surfaces are 
My and many directions of striee were 
noted by Murray on his map of the 
J original Huronian region ; the aver- 
age of 38 readings being s. 15** w., 
Is of them lying between s. 12^ w. 
5** w. He notes one set of striaa 
south and two running east of south 
and s. 30*" e. ), both in the Goulais 
on. In our own work few observa- 
striffi were noted, as Murray had 
the ground so well, and only two 
mentioned. Near the summit of 
mountain, seven miles east of Spruce 
itrisB were found about 1,500 feet 
ce Superior with a direction of a. 50* 
a point of quartzite on the cast side 
lake was found to be splendidly 
and striated in more than one direc- 
(ome cases with chatter cracks. The 
id strongest stride run s. 70° w. ; 
set though somewhat variable are 
Btinct and run s. 40* w. ; while a 
rs point s. 55* w. The directions 
Murray are s. 55° e. and s. 70° e. 
»uth side of Echo lake. The latter 
v^ater is enclosed by precipitous hills 
^serving the name of mountains, and 
direction of strise corresponds to the 
of the shore, having been made 

Snr. Gan., 1870-71, p. 349. »^ Ibid. 
.858. 



perhaps during the retreat after the last 
advance of the ice. when the mass was no 
longer thick enough to over-ride local obstruc- 
tions and so conformed in its movements to 
the direction of the deeper vallejs. 

At Rydalbank also, a few miles north of 
Bruce Mines, two sets of strioe were observed, 
an older one s. 20° w. , and a later one pre- 
senting only a few strisa crossing the others 
with the direction s. 45° w. 

The Original Huronian Area. 

As rocks generally called Huronian furnish 
most of the ore deposits of Ontario, the ques- 
tion of the character of the Huronian rocks 
and their relationship to the Laurentian is 
one of much importance, not only to the man 
of science, but also to all who are interested 
in the development of our mineral resources. 

The Huronian area first described and 
carefully mapped by Sir William Logan and 
. his assistant Murray extends along 
Huronian the northeast shore of lake Huron 
**"' from Blind river almost to Sault 
Ste. Marie, another smaller area being shown 
between Goulais and Batchawana bays on 
the southeast comer of lake Superior. 
Laurentian rocks are represented as separat- 
ing the two, but the interior of the country 
is left a blank. Later explorations by Bell 
and others connect these two areas and ex- 
tend them as a broad band to the Sudbury 
region on the northeast. 

The region was first examined by Logan 
and his assistant in 1848, a short report on 
the North Shore of Lake Huron being pub- 
lished the following year giving a preliminary 
sketch of the geology. Logan's attention 
was turned to the region on account of the 
copper mines then being opened up near 
Bruce Mines. ^^ 

The work begun by Logan was carried on 
by Murray in 1857 and 1858, the results 
with uncolored maps and sections being pub- 
lished in the reports of the Survey for those 
years. In the large report of 1863 Logan's 
views as to the Huronian are summed up and 
the results of his and Murray's work pub- 
lished with an excellant map which, though 
on too small a scale, was the most detailed 
map of any Canadian Huronian region up to 

>• GeoL Snr. Cao., 1849. 
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the time of Dr. Lawson's work on the Lake 
of the Woods. Since Logan and Murray's 
time Irving 3 9 and Van Hise *o have visited 
some of the typical localities and described 
critical points in order to correlate the cor- 
responding series of rocks to the south and 
west of lake Superior. The Winchells also 
have visited the region and published de- 
scriptions of portions of it. * ^ 

While Lo2an and Murray's chief work was 
done in the region near St. Mary s river, they 
Other *^^ examined areas which Logan de- 

Haronian scribes as of the same age in various 
other parts of Canada, particularly 
near Dor^ river west of Michipicoton, and 
lake Temiscaming on the boundary between 
Ontario and Quebec. Li fact in the account 
of the Huronian in the Geology of Canada, 
1863, Logan begins with theTemiscaming rocks, 
goes on to the Dore section and ends with the 
original Huronian region. That he considered 
the three as of equivalent age is evident. 
Roclu of the ThesMUon Trough. 

Logan's study of the Huronian, or Lower 
Oopper-bearing series, began at Brace Mines, 
Measure- ^"*' ^""""^J followed up the work 
SeBwies ^^ various other parts of the region, 
especially along the lakes and rivers, 
tracing out in particular the easily recognized 
bands of limestone. He finds a rather com- 
plex series of faults intersecting the series, 
which are also thrown into two rather gentle 
folds with a dip ranging from 0** to 45* in a 
section worked out in the Thessalon trough. 
The series of rocks near Thessalon is given 
by Logan in ascending scale as follows : 

1. Gray ({uartzite 600 feet. 

2. Greenish slates 2,000 '• 

8. White quartzite 1,000 " 

4. SIat« conglomerate 1,280 " 

6. Limestone 800 '* 

6. Slate conglomerate S,OJO " 

7. Red quartzite 2,300 " 

8. Red Jasper conglomerate 2,150 " 

9. White quartzite 2,970 " 

10. Yellowish chert and limestone 400 " 

11. White quartzite 1,500 " 

12. Yellowish chert and impure lime- 

stone . 200 " 

18. White quartzite 400 ** 

18,000 



'•U.S. Geol. Sar., 7th Ann. Rep., "OUssifica- 
tionof the Early Cambrian and Pre-Cambrian 
FormatioDB," R. D. Irving. 

««Ibid., 16th Ann. Rep. '* Principles of North 
American Pre-Cambrian Geology," C. R. Van 
Hise. 

«> 16th Ann. Rep. Geol. and Nat. Hist. Sor. 
Minn., 1887. 



In addition there are overflows of green- 
stone, dikes of the same rock and eruptiv^^ 
bosses and dikes of granite. 

The series of rocks here presented is »<> 
widely different from the rocks usually classed 
Huronian "^th the Huronian in western Ota- 
wauif TOm- **"^ ^^^ ^^® readily understands 
pared. ^j,y Jj^^^qh gave the western ser- 
ies a distinct name, the Keewatin, and 
doubted whether the two series ate of the 
same age. It is proposed to describe briefly 
the various rocks of the series as examined 
by us last summer, comparing them with the 
so-called Huronian rocks of the Rainy lake 
region and drawing some inferences as to the 
conditions of the time and the relations of 
the Huronian to the Keewatin and Laurentian. 

It will be convenient to take up the series 
in the reverse order, starting with the latest, 
and ending with the earliest. 

Logan's No. 13 and 12, white quartzite 
and yellowish chert and limestone, we did 
^1^1^ not see ; but similar rocks, probably 
^JJf2id' No. 11 and 10, occur on the south 
Limeatooe. gj^^ ^f Ottertail lake where the ex- 
posures are not very good. Besides the white 
quartzite there is a band of brownish rock 
looking like felsite, probably arkoae, since 
under the microscope one finds all the cus- 
tomary minerals of granite. The thin sec- 
tion might easily bo taken for a microgranite 
but for the rounded particles of quartz with 
a faint dusty margin suggesting a clastic 
origin. Impure limestone with brown chert 
occurs near the southeast comer of the lake. 

No. 9, white quartzite, shows much better 
than the limestone just ti the north of Otter- 
tail lake, as might be expected from its mor» 
durable character. Good examples may b^H 
found near the south end of Great Lak^= 
George also. They are clearly granulaaH 
though well cemented, and look quite diffei^ 
ent from any western quartzites or the f riabl -^m 
sandstone of the Couchiching near Foi^— 
Frances. Tiiey are usually quite free hotr~3 
darker ingredients, and almost as white ^m.^ 
marble. 

The famous jasper conglomerate (No. ^J 
attracts the eye instantly with its blood re<f 
Jasper Con* j^pe>^ pebbles and black pebbles 
glomerate. q£ chert in a white ground mass of 
quartzite. Looking more closely, pebbles 
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o£ white quartz are seen also. The jaspers 

not the oolitic look often found in the 

ipers of the iron bearing rocks west of lake 

Superior. They are very unequally distrib- 

<cmt:«d, and but for their brilliant color would 

\yG neglected in naming the rock, since the 

^portions sprinkled with them form really 

-very subordinate parts of the rock and merge 

on all sides into ordinary quartzites, or 

<)uartzite conglomerates with white pebbles 

only. These rocks are fairly well displayed 

a few miles north of Rydalbank on the road 

between Ottertail and Rock lakes. The best 

example seen by us is one not shown on 

Logan's map, on the northern shore of Trout 

lake, a small \ ody of water two or three miles 

north of E«cho lake ; and they are found sIho 

a mile or two farther north on the pond 

called Iron lake. On Trout lake the band is 

^ or 400 yards wide, strikes about 140^ and 

<IipB about 35^ to the northeast. It is prob* 

^My ptrt of a band lying roughly parallel to 

the one shown by Logan as running from 

Great Lake George past Rock lake to a point 

Aot fur from Thessalon ; and may represent 

^e same bed of rock on the north side of an 

anticline. 

The red quartzite (No. 7) is really arkose, 

consisting of rounded grains of quartz, 

Bm weathered grains of various felspars, 

^*'*****' dusty interstitial particles and 

flonaetimes iron oxides. Good examples 

^^<%ur just west of Rock lake and also three 

^^ four miles west of Campement d'Ours. 

^his rock, where studied by us near Rock 

^^e, passes by gradations into jasper cong- 

'^<txerste and sometimes contains jasper 

P^l^bles, which are however not very conspic- 

^o\^ in their setting of brownish red sand- 

ne. 

^After passing Rock lake on the road north 

Bruce Mines to the Ophir mine, Logan's 

appears, rising as a steep hill. 

Parts of it contain few or no pebbles 

^^t other parts are more or less crowded 

^^ith Urge well rounded boulders, mostly of 

^^ granite, less often of gneiss. The same 

^^>ck may be studied on the southern shores 

^f Echo lake, where greenish quartzite is 

leen first, and af terwaids what may be called 

giaywaeke conglomerate, in general a fine 
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grained gray rock with light and dark colors 
curiously mingled, in which large and small 
pebbles of red granite are common. Dark 
gray ajreen pebbles coarser in grain than the 
matrix also occur, and a mass of quartzite 
with irregular outlines was seen iwrtly en- 
closing a granite boulder. Paler greenish 
parts of the matrix seemed to be enclosed 
with bands of darker green, showing a grain 
like that of wood about a knot. One small 
pebble of red jasper and a pebble of buflf 
limestone were found. It is probable that 
this graywacke conglomerate obtained part 
of its materials from the massively developed 
conglomerate of a similar kind not far to the 
north. The pebble of limestone probably 
indicates an interval of erosion after the con- 
solidation of the next member of the series. 
Pebbles of limestone are more commonly 
found in the same band of graywacke- con- 
glomerate north of Garden river, as reported 
by Van Hise.** 

One of the most interesting rocks in the 
whole series ifc No. 6, which consists of lime- 
The Ume- «tone. On Echo lake it forms two 
stone Band, promontories on opposite sides of 
the lake, as if it withstood weathering better 
than the other rocks of the shore. Approach- 
ing it on the western shore one sees first 
greenish slate containing a few granite bould- 
ers intricately interfolded with brownish 
gray limestone, as if they had been inter- 
stratified. Turning the point there is a 
shore of wonderfully contorted limestone, 
** exhibiting on a small scale a beautiful re- 
presentation of almost all the accidents that 
occur in stratification," to quote Sir Wm. 
Logan. 

On weathered surfaces shaly bands stand out 
as darker colored ribs. In the middle of the 
band theie is a conglomerate of small flat, 
but rounded, limestone pebbles in a lime- 
stone matrix, well seen on the weathered 
rock, but almost invisible on fresh surfaces. 
Some of the pebbles suggest shells, though 
clearly not of organic origin. In thin sec- 
tions the rock proves to be a fine grained, 
fairly pure calcite with a few dusty looking 
strips of darker color, where black particles 
and tiny grains of quartz show themselves. 



«*Pre-Cambriao Geol., p. 777. 
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Several narrow dikes of HUy^e and one of 
amygdaloid croes the limestone. 

The limestone band shows the contorticMis 
seen when a softer rock is squecied and 
folded between bands of harder rock, so that 
the dip is not easily determined. The preva- 
lent dip seems to be about W* towards the 
south. 

The quarry at Garden river presents a fine 
exposure of the same limestone, but there 
the dip is 70" or 80** towards the south. A 
similar band of limestone, classed on Logan's 
map with the ones just described, occurs near 
the Wellington mine, and is croesed by the 
railway at mile 142, a mile east of the Bruce 
Mines station. Here it contains flat black 
pebbles of slate, and has apparently a vertical 
dip. 

In general these limestones are not very 
crystalline, and might be paralleled by many 
limestones of far later age. The limestones 
of Steep Rock lake above Rainy lake are very 
like them, both on the large scale and under 
the microscope. 

Another band of rather less pure limestone 
occurs on the east shore of Echo lake, some 
distance to the northeast of the band shown 
on the map. The impurities are mixed more 
thoroughly through the rock and do not stand 
out as prominent ribs on weathered surfaces. 
The lower slate conglomerate (No. 4) is 
seen to fine advantage north of the main 
„, ^ limestone band on Echo lake, where 

Lower Slate . 

Gongiomer- it rises 500 feet as a steep cliff, with 
a talus of large blocks beneath. It 
is a graywacke conglomerate with some 
(^uartzite. The pebbles and boulders are 
very unequally distributed and consist of 
granite, felsite, quartzite and greenstone, no 
limestone or jasper being found. On the 
map the same conglomerate is shown along 
the shore at Bruce Mines. A.bout three miles 
west of that village several finely glaciated 
** whaleback" islets display splendid sections 
of this rock with well rounded boulders, 
mainly of red granite in a dark green ground 
mass. Some of the boulders are three feet 
in diameter. Graywacke conglomerates of 
the type described under No. 4 are common 
farther northeast in the same great Huronian 
l>and, and may be seen in the Wahnapitae 
gold region near Sudbury. Parts of thom 



ara very like parts of tlie Shoal lake ocmgbm- 
erate ol tlie Rainy lake Keewatin, though 
in general the Shoal lake rode is much more 



Subdivision No. 3, white quar^te, is 
mapped as occurring along the shore between 
Bruce Mines and the peninsula 
S£!S^ west of Theesalon, and then as 
^ stretching some miles to the north- 
east till cut off by a fault. The point of the 



shore east of Bruce Mines consists of red 
quartzite or arkose, but the rest of the shore 
was not examined by us. Where the band is 
crossed by the railway a« it approaches Thes- 
salon from the west gray quartote is found 
(^ mile east of mile 140) with some black 
chert pebbles as well as pebbles of white 
quartz and a few of jasper. At this point 
the beds seem to be horizontal, though the 
limestoAe band two miles to the west appeared 
to be vertical. East of mile 140 as far as 
mile 135 red quartdte is the main rock seen, 
often cut by large dikes of diabase. It con- 
tains red felspar and a few chert pebbles, and 
the bedding seems to be generally horizontal, 
though variations of dip from 0* to 45" occur. 
This subdivision is wanting north of Echo 
lake, the green slate coming in inunediately 
after the lower slate conglomerate. 

No. 2, green chlorite slate, is mapped as a 
band running northeast of Thessalon to a line 
of fault, and also at the north end 
of Echo lake. At the latter point 
it rises as a splendid cliflT, with what 
appears to be nearly horizontal bedding. The 
rock is a very cleavable gray green slate or 
phyllite, consisting of chlorite with some 
calcite (or dolomite) and angular particles of 
quartz with a few grains of magnetite. None 
of the rutile needles characteristic of most 
slates can be seen in a thin section. There 
are Keewatin slaty rocks of an exactly simi- 
lar kind in the Lake of the Woods region. 

The rocks mapped as of the same age near 
Thessalon are apparently all more or less 
altered basic eruptives or ash rocks. A dark 
green sausuritic rock with lighter parts of 
material richer in epidote preaents various 
phases of crush conglomerates and agglomer- 
ates. In other parts little structure is to be 
seen, and in still others, e.g., at a point in 
Thessalon harbor, there are very distinct 
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>f amygdaloid, generally thin and sep- 
by beds of weathered diabase without 
lygdaloidal structure. The amygdules 
darker green than the rest of the rock, 
"e fiUed with serpentine. These amyg- 
s must have been successive flows of 
No rocks of the sort have been de- 
1 from the western Keewatin. 
last subdivision (No. 1) recognised by 
is mapped as forming a narrow band 
just beneath the green slate and 
^ between it and the Laurentian, 
starting at the shore three or four 
east of Thessalon and running in a 
asterly direction till cut off by the 
fault to the north. He describes it as 
quartzite, thin bedded in some parts ; 
ickness very doubtful"; and puts the 
ess at 500 feet. We coasted somewhat 
Uy along that part of the shore and 
roased the strike of the band on the 
J to the north, but saw no rock corres- 
ig to the description. However a thick- 
\ only 600 feet might be covered with 
drift and pass unnoticed. What we 
took did observe was a basal conglomer- 
ate, overlooked by Logan, but 
well described by Irving** and Van 
* As this is a crucial point in reference 
relation of the Huronian to the Lau- 
1, we studied it with considerable care. 
J of small islands along this part of 
ore gives excellent exposures, making 
more surprising that Logan and Murray, 
ir so keen -eyed, should have overlooked 

rock may be described as a graywacke 
merate, in which the cement is dark 
nd rather coarse, containing grains of 
and felspar ; while the pebbles and 
TB are very unequally distributed, as 
It graywacke conglomerates. The peb- 
id boulders are mainly of granite and 

evidently derived from the underlying 
itian. In addition there arc felsites 
rtz porphyries and a few darker pebbles 
;ing to the homblendic masses enclosed 

Laurentian. Very rarely one finds a 
pebble of red jasper. The last point 

8. Geol. Sur., 7th Ann. Rep, p. 429, etc., 
veral full psf^e illustrations. 

e-Cambrian Geology, p. 777. 



has some importance, as showing that this 
conglomerate is not the lowest of all sedi- 
mentary rocka The inference drawn by 
Van Hise from the jaspers in the red jasper 
conglomerate of the Upper Huronian, that 
these are derived from the red jaspers asso- 
ciated with certain parts of the Lower 
Huronian* ^ will apply here also. If jasper is 
necessarily Huronian the basal conglomerate 
near Thessalon represents the base of the 
Huronian at that point only ; and in other 
regions Huronian rocks of an earlier age are 
to be found. 

In order to study the contact at a fresh 
point We walked east from Thessalon along 
the railway and found it rising as rounded hills 
in a swamp south of the track about half way 
between mile posts 127 and 128. The gray- 
wacke conglomerate here presents the same 
character as on the shore, and is crowded 
with large and smaU boulders of gneiss and 
granite like the Laurentian rocks to be seen 
beneath it. 

A hill lying about half a mile n ^rth of the * 
road between Sault Ste. Marie and Garden 
river presents perhaps the same contact ; 
but the evidence does not seem to me clear, 
sinCe the conglomerate or rather breccia con- 
sists wholly of granitic material and is possi- 
bly a crush conglomerate formed by faulting 
instead of a water-formed rock. 

The contact of Laurentian and Huronian 
was looked for north of Garden river in terri- 
tory unmapped by Logan; but owing to the 
widespread lake deposits it was not to be 
seen. The first rock met after passing the 
** slate conglomerate" hill lying north of the 
Garden river limestone band is reddish gneiss 
or granite and a gray gneissoid rock pene- 
trated by granite dikes, the whole no doubt 
Laurentian. 

The eruptive rocks associated with the 

Huronian are considered by Logan to be 

partly contemporaneous flows, and 

Rocks in the SO to be reckoned in with the gene- 

Huronian. , . . , . ° . 

ral series, and partly later eruptives 
penetrating the Huronian. The large mass 
of greenstone in which the copper veins are 
found at Bruce Mines, Logan thinks to be an 
interstratitied bed, and he speculates as to its 

**Pte-Gambriao Gsology, p. 778. 
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)n and are very widely spread. Logan 
them as a continuous band 26 miles 
and adds another small area beyond, 
a total length of distribution of nearly 
es, and they are found more or less 
a width of 15 miles, 
most probable source of these pebbles 
3 area of jasper like that west of lake 
or, but now completely removed, or 
sight beneath one of the great lakcH. 
ver the source of the jasper, these peb- 
ove the presence of a non- Lauren tian 
u considerable quantities I efore the 
; bed of the typical Huronian was laid 
The typical Huronian is therefore 
> earliest sedimentary rock, nor is it 
ct rock in succession after the Lauren- 

The Laurentfan of the Region. 
Laurentian of the region was studied 
)U8 points with some care, particularly 
east of Thessalon where it rises 
n from under the Huronian basal 
conglomerate. On the islands four 
miles east of Thessalon the Laur- 
zonsistsof red crranite and granitoid 
of the usual type. In both rocks 
re large angular fragments of a dark 
^mblendic rock just like the horn- 
schist often found on Rainy lake, 
there is an eruptive contact of the 
)ian gneiss with a basic Keewatin 
In that region on finding ^such in- 
one would expect to find the solid 
jhist shortly after. A thin section of 
len of the schist inclusions shows the 
be a quartz-hornblende schist with a 
thoclase very similar to some Kee- 
hists near the Laurentian contact. 
; the '* Soo " line railway at mile 127, 
: of the basal conglomerate, typical, 
ated Laurentian gneiss is found, 
3re containing many angular inclu- 
green schist ; and from mile 123 to 
wide bands of fine-grained gray 
ery like Keewatin or Couchiching 
cur in the gneiss, the latter making 
ive contact. At some points granite 
>hrough |both. If these rocks were 
1 the Lake of the vVoods or Rainy 
re would be no hesitation in assign- 
i to the Keewatin. 



North of Garden river, near the Victoria 
mine, Laurentian gneiss penetrated by gran- 
ite dikes and enclosing 'masses of green schist 
occurs, but part of the green schistose rock 
appears to be a sheared dike of greenstone, 
and so may be later than Laurentian. 

The Laurentian to the west of the typical 
Huronian region may be seen on the road 
across the mountains from Sault Ste. Marie 
to the Goulais River settlement, where a 
gray gneiss, often greatly contorted, contains 
strips or larger fragments of green schist 
resembling the Keewatin. 

Huronian Areas on Lake Superior. 

Besides the original and typical region of 
Huronian rocks north of lake Huron, there 
are a number of areas along the eastern and 
northern shores of lake Superior which have 
usually been classed and described as mem- 
bers of the same series. These latter have 
been studied by us with the object of com- 
paring them with Logan's original Huronian 
on lake Huron and Lawson's Keewatin on 
Rainy lake. 

The Qoulalft— Batchawana Contacts. " 

Logan maps an area of Huronian between 
Goulais and Batchawana bays near the south- 
eastern end of lake Superior, color- 
oSuuS°Bay i^g it chiefly as upper slate con- 
wana Bay. glomerate, though a small patch of 
jasper conglomerate is shown on 
Goulais bay. We spent three or four days 
in the region, mainly examining the contact 
of the Laurentian and Huronian. Passing 
north from Goulais river by a road leading 
over a pass to Batchawana bay one finds 
quite a variety of Huronian rocks . At a 
school house south of McAuley's post office a 
steep hill consists of beds of felsite alterna- 
ting with very cleavable slate, both having 
only a gentle dip. At McAuley's itself the 
rock is characteristic slate conglomerate. 
Two or three miles southeast of McAuley's 
the highest point in the region is found to 
consist of white quartzite, which apparently 
overlies slate showing a well defined cleavage 
nearly at right angles to the equally well- 
marked bedding>^ The quartzite rises to a 

«^ Geol. Snr. Can., 1863-66, p. 127. Macfarlan* 
briefly describes the Huronian rocks near Goulais 
bay and mentions quartzite. 
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height of more than 1,300 feet above the 
lake and most be several hundred feet thick. 

Half a mile north of McAuley's, as one 
ascends the pass, felsite schist is observed 
with a strike nearly north and south and a 
dip of about iS"" to the east. On the steep 
wooded hillside to che left of the road, coarse 
syenite gneiss is found in contact with a 
felsitio rock, probably the same as that seen 
along the road. The gneiss is not markedly 
foliated, but seems to strike about 60°. It en- 
closes large masses of felsite and also crreen 
schist resembling the Keewatin. The felsite 
schist just referred to looks very like certain 
Upper Keewatin rocks of the west, and is not 
mentioned by Logan as belonging to the typical 
Huronian. Its exact relation to the gray- 
wacke conglomerate at McAuley's was not 
dear, the intervening ground being drift- 
covered. The gneissoid rock is clearly erup- 
tive as regards felsitic and also chloritic 
schists ; the latter may however be of earlier 
age than the main mass of Huronian, and 
may correspond to the Keewatin-like bands 
observed in Laurentian gneiss east of Thes- 
salon. 

Part of the shore to the north of Great 
Oros Cap was carefully coasted so as to ex- 
«T _... . amine the area mapped there as 

North of . T^ f. , . 

Great Groi Lauren tian. Roundmg the pomt, 
which is formed of red Keweenawan 
porphyry and diabase of unknown age, one 
finds coarse red granite or syenite, sending 
dikes into a foliated homblendic rock, in 
some places forming a giant breccia. Still 
farther north, well-foliated gneiss shows on 
the clififs and encloses dark lenticular inclu- 
sions. The gneiss here dips 40" to 70" to the 
west. Beyond this the shore consists ot luw, 
flat-lying St. Mary sandstone. 

On Batchawana bay much of the shore 
near the mouth is of sandstone, but going 
AtBatcha- farther in on the southeastern 
^•"^ *^- shore slate conglomerate is found, 
the sparse pebbles being chiefly granite, 
though greenstone and quartzite also occur. 
Bosses of red granite penetrate it. Not far 
from this, as observed by Professor Willmott, 
a band of porphyritic granitoid gneiss cuts 
across the slate conglomerate eruptively, 
perhaps the band mapped by Logan as 
syenite. **The gneiss holds angular inclu- 



sions of basic schists, the whole 
sembling the Keewatin contacts o 
of the Woods." Similar coarse 
phyritic gneiss appears at a point 
side of the bay, and there inel 
schistose homblendic rocks, the g] 
ing a rough fluidal structure en< 
greenstone masses. 

On the north shore of the bay 
Huronian conglomerate consisting • 
of granite, cemented by a greeni 
rests against the southern flank of 
Laurentian hills. The Laurentian 
slightly porphyritic, gray gneiss, 
of the conglomerate there is a 
rock with some quartzitic bands, 
tact looks eruptive, and the boul< 
conglomerate as far as observi 
resemble the adjoining gneiss ; wl 
point the rock at the contact is 
conglomerate. The rock exposur 
however not clear enough to giv 
evidence. 

On the whole the results of oui 

tion of the Goulais-Batchawana 

contacts suggest that tl 

A Lftur«n- ^® 

tian Habit tian here has an eruptiv 
ship to the Huronian. 
supposed Laurentian gneiss has 
studied on a large scale, however, 
sible that the rocks referred to 1 
might be described by another c 
foliated granites later than both t 
tian and Huronian. The fact 
bands and angular inclusions of I 
closely like the western Keewat 
eluded in gneissoid rocks of Laurei 
cannot however be disputed. A 
ample of a typical Huronian roc 
a quartzite, a jasper conglome; 
graywacke conglomerate, bein^ 
eruptively in Laurentian gneiss he 
observed by us in the region ; th< 
cases have been found of what ap; 
eruptive contacts between Laureuti 
gneissoid rocks and rocks that ap 
true Huronian, one near McAuley 
on the south side of Batchawana fc 
thirti on the north side. 

The Huronian of Dore Rive 

Logan found several areas of H 

the north shore of lake Superior anc 
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lal aUentioii tothe roeksol Dor^ (or PidLerel) 
river, five miles west of the mouth of Mi- 
jt^jtxam of cbipiooton rirer. He gives an elab- 
Ki^^gl^ orate seotioii of the slate oonglom- 
^*^- erates which occur there, describing 

them in detail up to a thickness of 1,700 feet ; 
the rest of the series, in all several thousand 
ieet, being too much covered with trees and 
2106S to examine satisfactorily.^® We em- 
ployed two or three days in the study of the 
DoT^ section, which is a continuation of the 
Huronian rocks of the Wawa lake gold dis- 
i;rict. The rock on the shore so carefully 
-described by Logan is a characteristic schist 
^<»nglomerate such as could be matched at 
many points in the Keewatin of Shoal lake 
^r Lake of the Woods. The boulders observed 
^are granites most frequently, then quartzites 
*or sandstones with pebbles (generally small, 
next green schists, then felsite schist and 
porphyroids. and finally a few gneisses, but 
none of the Laurentian type. Li many cases 
the softer pebbles are greatly flattened and 
even bent around their harder neighbors. 
The most interesting of the boulders, or 
rather pebbles, for they are not often large, 
arc the quartzites or sandstones. They are 
usually white, but sometimesyellow or brown, 
are fine grained and often so soft as to be 
pulverulent. Some of the smaller ones are 
nearly black and are probably the chert-like 
pebbles mentioned by Logsn. Precisely 
timilar pebbles occur in the Keewatin con- 
glomerate of Shoal lake near Rainy lake ; 
and the parent rock must have been such a 
iftndstone as that of the Couchiching near 
Fort Frances. It is interesting to note that 
Professor Willmott found bands of such sand- 
*U>ne two or three miles to the east on Little 
Oros Cap, near a deposit of iron ore. Very 
^Idom a boulder of conglomerate occurs, the 
OQes examined having the look of schist con- 
glomerates. They are well roimded and 
Somewhat flattened, like many other of the 
^>onlders adjoining. Two specimens collected 
^*^^y be described. One is six inches long by 
^"^"o inches in thickness, and consists of peb- 
bles of felsite or felsite schist, yellowish to 
Sx^enish in color, imbedded in a darker paste 
^^ontaining some smaller rounded fragments 



**Qeo]. of Can., 1863, 
f^rime, ibid. 1868^ p. 



58»54. See also Mac- 



of the same rock. It seems to be a water- 
formed conglomerate, not an autodastic rock. 
The other boulder when complete was about 
a foot long, but less than two inches thick, 
once well rounded but now rolled out some- 
what flat. It consists of small pebbles of the 
bluish or white sandstone menticmed above, 
and of glassy quartz with a small amount of 
chlorite schist as cement. 

The sandstones are distinctly stratified 
rocks, under the microscope often but not 
always showing a structure of grains having 
brownish or dusty partings from one another. 
Dark colored ones contain many black par- 
ticles attracted by the magnet. A few scales 
of green chlorite are scattered through the 
quartz. One thin section contains a con- 
siderable amount of a carbonate. The other 
varieties of rock occuring as boulders do not 
require a particular description. 

Off the shore from the mouth of Dor^ 
river are a few smaU islands of the same con- 
glomerate. Including these, we made the 
width of the band of conglomerate about 
2500 feet by micrometer. As the dip ranges 
from 70" to 90*, the thickness of the band is 
not very much less, so that the 1700 feet 
given by Logan may be increased by more 
than a third. 

Dor^ river is very difficult to navigate from 
the succession of falls and flat rapids which 
it forms as it approaches lake Superior and 
was ascended about two miles only. The con- 
glomerates continue along the crooked river 
for 2,200 feet, and allowing for curves this 
gives about 650 feet in addition ; so that the 
whole thickness of conglomerate cannot be 
less than 3,000 feet. Beyond this the rocks 
observed are mainly felsite schist with some 
green schist inter bedded and a little very 
fine grained gray gneiss at one point, all 
having a strike about east and west or parallel 
to that of the schist conglomerate, and a 
nearly vertical dip, the lowest inclination 
observed being 75"* to the south. The dis- 
tance across the strike examined by us was 
about 1^ miles inland from the conglomerate. 
The rocks found can all be matched in the 
western Keewatin, none of them having any 
similarity to the typical Laurentian. The 
gneissoid rock mentioned is very like some of 
the Rainy Lake Couchiching. The felsite 
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schist here described probably represents 
the ** reddish yellow felspathic layers" of 
Logan ; which caused him to say that ** to- 
wards the lower part it assumes more the 
character of the gneiss which usually suc- 
ceeds it." Neither Logan nor ourselves 
examined the inland boundary of the Hur- 
onian. 

As shown in an earlier part of this repot t, 
Prof. Willmott has followed the Dor^ con- 
Bxtmtof glomeiate four miles east, almost 
Q^^^iJ!^. to the peninsula of Little Gros Cap, 
eimto Band, ^j^j^ practically the same strike as 
at Dore, and in the gold region several miles 
farther to the east he has found areas of 
schist conglomerate which probably form a 
continuation of the Dore band. About a 
mile west of the river the schist conglomerate 
is penetrfted by masses of diabase and 
greatly crumpled, the pebbles being roUed 
out thin, and fragments enclosed in the 
eruptive rock show vague outlines fading 
into the diabase as if partly fused. Beyond 
this point felsite breaks through the con- 
glomerate, disturbing its strike and making 
the )>ebbles almost indistinguishable. Still 
beyond these is red granite, perhaps the 
parent mass of the intrusive felsites. Far- 
ther west along the shore large masses of 
•chist conglomerate were seen enclosed in 
the granite, one containing a boulder of actin- 
olite schist three by one and a half feet in 
dimensions. The largest mass of conglom- 
erate is about 50 by 100 feet. 

At Denison falls, near the mouth of Dog 
river, schist cimglomerate again occurs, hav- 
ing a strike of 140^ and dip of 80' to the east. 
These riKks have a more felsitic matrix than 
thi^e at lX>ro however, and may not repre- 
sent the same band.^^ 

Conglomerate is found again near Eagle 
river aiul between IMlot harbi^r and Pucaswa 
river« in the latter instance running as a 
nan\>w band for 1| miles along shore, the 
rtvk inland Unng ftvlsito or jx^rphyrite. It 
is not improlvible that originally a band of 
ci^ugU^merate oxtondt^ along the whole shore 
fr\tm MiohipiiH>ton river to a (xunt east of 
l\ioaawa rivor, a distance of at least 45 
miles. The c^uiglomeratt^ being »i>fier than 

♦•The IX^ Hivw timfUuawale it ivfwred to in 
Ihe ttuUelia v4 UeaisMlrniv.. ^ol S^l, p. 1S3. 



the felsite schists have been eaten away on 
many parts of the shore, and are interrupted 
also by eruptive masses of granite and dia- 
base. 

The general band of Huronian comes to an- 
end at Otter cove, ten miles beyond the last 
observed outcrop of • conglomerate. The 
gneiss apparently forms an eruptive contact 
with the Huronian near Otter head, but 
there are masses ana dikes of granite pene- 
trating both rocks more or less at that point, 
making the inference somewhat uncertain. 
No basal conglomerate was found. 

It is worthy of attention that the Dore 
conglomerate, 'like that of Shoal lake, is 

B«uuTitjof "^^^ basal as regards the Lauren- 
the Con- tian. It is some thousands of feet 

gloiiier»t«. 

above the base of the series of 
schists in which it is found, and contains no 
boulders that are distinctly Laurentian, only 
rocks belonging to the schists generally 
called Huronian and the eruptives often 
found in them. 

The Dor^ conglomerate has been somewhat 
fully described, because it presents a perfect 
parallel with the Keewstin schist conglom- 
erate of Shoal lake in the west, is like it in 
every way so far as general appearance, 
lithology and the steeply tilted position of 
the bedding are concerned, and yet ia un- 
hesitatingly placed in the Huronian by 
Logan. If this area is Huronian, as asserted 
by the founder of the system, it is hard to 
see why the western Keewatin should not 
also be included. 

It must be admitted that the Dore rocks 
have on the whole a more ancient look than 
the typical Huronian north of the lake of the 
same name, and present very few points of 
similarity to them either from the atradgraph- 
ical or the lithological side. There are no jas- 
(>er conglomerates, gray wacke conglomerates 
nor lini^tonee among them, and the schista 
which they present ate more thoroughly 
crystalline than any in the original Huronian 
unless perhaps the chlmte ** alate " near the 
base of that seriea. On the other hand some 
of the Dore schists are very like examples 
of the dark schists enekaed as bands or 
angular fragments in the Lamentian gneisa 
underlying the basal oongJkMDeiata of the 
Huronian ent ol 
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It seemB tolerably certain that Lo^n in- 
cluded in his Huronian two series of rocks 
of quite differe^nt ages, the Huronian of lake 
Huron being probably much younger than 
the rocks so named on lake Superior. This 
conclusion is in agreement with Lawson's 
▼iew, in accordance with which he gave the 
name Keewatin to the Lake of the Woods 
schist, ^^ and compared them with the Dor^ 
rocks, distinguishing the latter from the 
original Huronian. 

Schists off Heron Bay. 

Another large area of schists mapped by 
Bell as Huronian, but not described by Logan, 
_ ^ occurs 35 miles to the northwest 

Oo Um 

Sboresof around Heron bay, where the 

Heron Baj. 

Canadian Pacific railway first 
touches lake Superior. Two days were de- 
voted to a study of these rocks on the shores 
of the bay and along the railway to the west 
between Huron bay and Peninsuls. ^ ^ These 
rocks are first met at the point turning 
northward from Pic river to Heron bay, 
where they consist of green schist and felsite 
schist with variable strike and dip, probably 
from the influence of the adjoining eruptive 
gneiss or granite which sends dikes into 
them. Rounding the point one finds schist 
conglomerate with a strike of 110** to 120** and 
a nearly vertical dip. These rocks are greatly 
sheared, so that the forms of the pebbles are 
almost indistinguishable except where lapped 
by the waves. A little way ofi they look 
very gneissoid. The conglomerate contains 
pebbles and boulders of all sizes up to blocks 
two feet long, mainly reddish or yellow 
granite or quartz diorite or porphyry, and 
green and dark gray basic rocks and schists. 
The matrix is generally dark green and more 
easily weathei^d than the boulders. In most 
cases the pebbles are considerably rolled out, 
and in parts they show only as bauds of 
slightly varying color, or turn to felsite 
schists in which no pebble can be seen. 

The steike and dip vary greatly, the former 
from 60° to 120* with an average of about 
east and west ; and the latter from 40^ or in 

••Geol. Sur. Can., 1885, 00. 

•>Geol. Snr. Osn.. 1870.71« p. 338. Bell men- 
tfcns **date oongkimerale " with dark green trap 
am the rocks east of the month of Pic riyor, but 
does iiol deaoribe thsm. 



one place 30"* to the north to verticality. The 
breadth across the strike is about four miles, 
from the point turning ^ towards the mouth 
of the Pic to the railway station ; and the 
distance followed along the strike is about 2^ 
miles. Going towards Peninsula the schist 
conglomerate is followed by green-gray, very 
fissile slate or phyllite, then a band of felsite. 
schist with faint traces of flattened pebbles, 
then a band of dark gray slaty rock, a series 
of hard green agglomerates and near the 
Peninsula gravel pit by a large eruptive 
area. All the schistose rocks have dips run- 
ning from 46'' to the north to vertical. They 
are however a good deal disturbed by dikes 
of both acid and basic rocks. Whether the 
slates are lower or higher in the scale than 
the schist conglomerate was not settled. The 
unusual width of the conglomerate beds is 
worthy of remark. It may result however 
from close folding and not represent a con- 
tinuous sequence of beds. The schistosity 
conforms in general to the bedding as shown 
by the bands of more numerous and less 
numerous pebbles. Th^ rocks just described 
conform to the Keewatin rather than the 
typical Huronian type. 

The general impression left by our sum- 
mer's work in the region is that Logan has 

in.pre«ionB ^^^^^^^^ ^^^o series of rocks of 
M^to the very diff'erent ages in his Huron- 
Sequence ian ; that the series on lake Huron, 
Archaean the most Carefully studied and the 

Formations. "* 

only one mapped in detail, is of 
later age than the Dore rocks and probably 
also than the western Keewatin (or Ontariaii); 
and that in the typical Huronian region the 
Keewatin is probably represented by the 
bands and fragments of * green and gray 
schists enclosed in the Laurentian gneiss and 
granite. If these impressions are correct the 
true succession in time is Keewatin, Lauren- 
tian, Huronian ; the term Laurentian hein^ 
confined to the areas of granite and granitoid 
gneiss corresponding to the Ottawa gneiss of 
eastern Canada, and having eruptive rela- 
tions with the Keewatin. The suggestion 
just made implies an immense lapse of time 
between the Keewatin and also the Lauren- 
tian and the overlying Huronian. The gap 
between the Keewatin and the Huronian 
was long enough to permit of the Laurentian 
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gHMiB erupting through the Keewatin rocks, 
and throwing them into closely folded syn- 
clines ; after which the granite and gneiss 
consolidated at great depths and the whole 
mountainous r^on was carved down to a 
peneplain. On this the basal conglomerate 
of the typical Huronian was deposited. 

The basal complex recognized everywhere 
as underlying the ordinary sedimentary rocks 
is considered by us to consist of two very dis- 
tinct groups of rocks of quite different ages, 
the older one mainly of basic green schists 
but including also immense beds of schist 
conglomerate, the later one consisting mainly 
of moderately acid eruptives. 

The Keweenawan Series. 

In the field covered by last summer's work 
the Keweenawan, Logan's Upper Copper- 
^^^^ bearing series, includes many basic 
totioof the eruptives such as diabase and amyg- 
daloids, some acid eruptives such 
as quartz porphyry, quartzless porphyry and 
felsite, and also sedimentary rocks such as 
sandstone, shale and conglomerate ; in fact, 
most of the rocks 'described by Irving as 
occurring; in the Keweenawan of the United 
States. '^ ^ One variety of conglomerate, basal 
and made up chiefly of the underlying 
Laurentian rocks, has apparently not been 
found south or west of lake Superior, though 
not uncommon on the northeast shore. As 
a very full list of authorities on these rocks 
is given by Irving it will be unnecessary to 
refer to them in detail here. The northeast 
shore Keweenawan has been described more 
or less fully by Logan, '^^ Dawson and Macfar- 
lane and needs no lengthy account. 

Following up jbhe shore from Sault Ste. 
Marie, rocks of this sge are first seen at Gros 

Looauties ^*P' where red quartz porphyry 
of the rises through the Laurentian, in- 

Keweenawan " ^ 

su ^w teresting from the fact that it has 
carried up in its eruption frag- 
ments of coarse quartzite, no doubt belong- 
ing to some Huronian bed beneath. Round 

**Copper Bearing Rocks of L. 8up., U. S. Geol. 
Sur., 1888. 

<»3Qeol. Can., p. 67, etc., Logan ; Can. Nat. and 
Geol., vol. II., 1857, p. 1-12, Dawson ; Geol. Sur. 
Can., 1866, 115-14S ; Can. Nat. and Geol., 1866-8 
(2), vol. III., pp. 177-202 and 241-267 ; and also 
1879 (2), vol. IX., pp. 91-102, Macfarlane. 



the point a patch of typical amygdali 
against the foot of the Laurentian ma 
the same rock occurs at three points 
east side of Batchawana bay. The 
the northeast of this bay seems to 
siderable, a range of hills of amygdal< 
ning east and west for some distaiK 
one point a small patch of green amj 
is seen to form a breccia, ramifying 
the granite blocks at the point 
tact. 

Next comes the large area of Mami 
fully described by various writers be< 
the copper mines located upon it. A 
loids occur once more on the north 
Pointe aux Mines, and connected wit! 
basal conglomerate or breccia oo] 
large boulders of gneiss or granite 
the bottom of the series. 

Beyond this for some distance x 
stretches of Keweenawan are found, ' 
these rocks once occupied the regj 
probably still exist beneath the lake J 
by occasional patches of the basal c 
erate filling old chasms of the Laa 
As their greenish cement is soft, t 
glomerates are more readily acted 
waves than the Laurentian rocks 
and the Keeweenawan shore line i 
restored by the waters of the lake, 
cient boulders being set once more 
after their long rest. 

To the south of Gargantua there are 
red shaly rocks with numerous cav 
most like amygdaloidal opening?, anc 
extremity of the cape amygdaloids 
directly on gneiss without the usui 
conglomerate. 

Beyond this, undoubted Keweenaw 
were found only at two points, betwe 
harbor and Pucaswa, nearly north oi 
picoton island ; and at Swallow rive 
15 miles northwest ; in both cases n 
of basal conglomerate preserved by 
been deposited between Laurentian 
narrow ravines. Each of them i 
brownish-purple ground mass more 
crowded with granite and less often 
pebbles. 

It is probable that many of tl 
numerous diabase dikes to be found i 
this shore are really of Keweenaw 
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this is hard to prove. Some of them 
however are of greater age, since 
'"' Keweenawan basal conglomerates 
ion Laurentian and diabase dike alike, 
itain boulders of the latter, 
dikes of the region are distinctly of 
nds, one with pronounced columnar 
re, the other without. It is probable 
c columnar dikes are of Keweenawan 
ind the ('thei-a older, 
splendid serie? of basic and acid rocks 
hipicoton island have boon described 
gan and Macfarlane ; and thin scc- 
f them have been studied by Irvincj, 

nothing need be said of them here. 

Notes on Petro};raphy. 

ng the summer numerous rocks of 
raphic interest were collected, particu- 
Inrly eruptives, and the petro- 
Uifi graphic characters of the more 
important ones will be briefly de- 
8cril>ed. Some of the eruptives 
leds interstratified with the sed'men- 
cks of the Huronian and of the Ke- 
van series, having been contemporary 
)WH, as proved in some cases by the 
ce of amvgdaloidal layers. In other 
he rocks form lar^e masses which have 
[I through the Huronian sediments ; 
many instances 8i)ecimens have been 
ed from dikes, generally of later age 
tie Huronian. 

jtives connected with the original 
ian region will bo taken up first ; then 
\reB bolonjfing to the Keweenawan ; 
iially eruptives a8.sociatcd with areas 
d as Huronian on the north shore of 
aperior. 

Sruptlve^ of the Original Huronian. 

7 two undoubted sections of eruptives 

3dded as contemporary lava flows in 

the series of Huronian elastics have 

been studied, both from near Thes- 

salon where dark green diabase 

numerous beds separated by amygda- 

layers. They are very fine grained, 

•pear to be connected with ash rocks 

rglomerates of the same composition 

r towards the east. The amygdules 

netimes large and scattered, at others 

ind crowded. The filling is usually 

12 m. 



dark green serpentine, in large amygdules 
Bometiuios enclosed by a band of epidote. 
Chalcedony and calcite occur only sparingly. 
In thin sections the amygdules show as pale 
green areas, at times with concentric Ijands 
of radiating fibrous serpentine showing 
dichroism. With crossed nicols no double 
refraction is observed except in the radiating 
fibrous layers which show pale violet when 
not [mrallel to chief sections of the nicols. 
The rock as a whfOc is greatly weathered, 
but the tiny lath-shaped felspars are still 
readily seen giving a characteristic ophitic 
structure. The only other minerals recog- 
nizable arc magnetite, serpentine and a little 
green hornblende. 

Eru[)tivo masses both basic and acid are 
common in the original Ilunmian, and 
Difti^iw* at wherever examined by us appear 
Bruce MiueH. to bc of distinctly later age, show- 
ing eruptive contacts with quartzite, etc. 
Of the basic rocks two diabases may be re- 
ferred to. the first the mass in which the- 
well known copper-bearing veins of the Bruce- 
Mines occur. This mass was looked on bv 
Logan as l>eing interbedded, but our obser- 
vation of erui>tive contacts near Bruce Mines, 
indicates the contrary. The diabase at 
Bruce Minos is beinj; quarried ?is road mrtal 
for use in Cleveland, Ohio, so that fresh 
specimens are easily secured. 

The rock is dark green gray, of medium 
grain, with a distinctly ophitic structure. 
There are a few j>lagioclase phenocrysts of" 
dull green color. Under the microscope the 
felspars, which are quite fresh, shr>w a compli- 
cated twinning zonal structure, and extinc- 
tion angles suggesting labradorite. In spite 
of the rather basic felspar there is an appreci- 
able amount of quartz present, pai*t1y as small 
blebs but mainly as micropegmatite radiating 
in delicate inten?rowth with felspar from well 
formed crystals of the latter mineral. The 
augite is mainly weathered to dull green horn- 
blende, and this with a little brown biotite 
and some magnetite form the rest of the rock. 

A hill rising several hundred feet not far 
from the north end of Great Lake (Jeorge 
consists also of diabase, but much more 
weathered. A thin section shows a larger 
amount of quartz with a coarser int^rgrowth 
as a /ule. 
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A large area of rather dark red rock, 
■coarse grained and syenitic looking, occurs 
Ad Ar«a of between Thessalon and the Cheney 
diorite. copper mine near MiHSissaga river. 

Under the microscope it proves to contain a 
•considerable amount of quartz, having a 
rough intergrowth with felspar ; (»rthoclase 
in small amounts, often having very long and 
Nlondermioroperthitic inclusions ; plagioclaue 
with narrow twin lines and low extinction 
(oligoclaHe\ ((uite often with long prismatic 
foniiH very well shaped. Dark brown highly 
dichroic hornblende and also pale green 
aocondary hornblende occur in considerable 
•am(»unts, and a little biotite and magnetite. 
The plagioclase felspar distinctly outweighs 
the orthoclase, though the rock has the UH)k 
of a syenite or granite. It may perhaps be 
•calleil grano-diorite. 

Several narrow straight dikes cut tlie lime- 
'stone band on Echo lake, st^inding up an 

i>ik««inthe '"^^ ^^ ^^^ above the surface, 
Umiwtonr. ^inoe they resist weathering better 
than the enclosing rock. Two of these dikes 
are only from one to live inches wide, but 
"distinctly coarser graineil in the middle, 
where also a few tiny fragments of jasper are 
•enclosed in the black matrix. A thin section 
shows a dull grayish brown ground mass, with 
^ few brightly (H^la rising needles which seem 
Xo be of augitc, not of plagiitclase, fn>m their 
high double n'frHCtion. The gnmnd mass 
wa« prt^bably glass at tirst. There are white 
^|Hkts of some s^H^ondary mineral with quite 
high indors In^tween cn>ssed nicols, and a 
very few phomn^ryftts, one of oliviiit" turned 
to wrimkutine, others of augito. The r\>ck 
may W ealUnl a weathoixHl picrite (Htrphyrito. 
.\ lantt^r dike is :U inches wide and shows 
a curious lianded struct ur\\ at the ^nlge very 
Hue graimul, thou gr«>wing gradually c^uirser 
with white ot honey oolonnl H|H>ts like 
auiygtUloids. Thou au inch of black tine 
grniue^l rin^k foUo\^«Hi by a few inches of 
amyg^laloidal iH»rk again, with h tine graiutnl 
Idaok atrip in the middle. lieyond this the 
arrangement i« )v>oi*s(hI, giving a ribl>and- 
like loiik U\ the dike. It is prxdvible that the 
tlssun^ (KHmpitnl by the dike has Unm ^'innuM 
a«veral timea, Hphttiug down the only i^Arti- 
ally \HHdtHl uiid«Ue and allowing a frtv*h tlow 
W moU^^^ material The oul^k* stinvimen 



taken was from an amygdaloidi 

Under the microscope one finds muc 

some of it in slender strips, a largt 

of brown biotite in distinct phei 

often with browner margins, and m 

The liner grained parts of the i 

vaguely doubly refracting and per 

present devitri(ied glass. No plagiocli 

Ih) found, nor anything looking li 

composition product of it. The ai 

are filled with a dirty white miners 

double refractive or not at all so, pi 

zeulite. No olivine was distinguii 

that the rock may be named an amy) 

biotite pyroxeiiite. It may be howt 

the apparent amygdules are the resv 

replacement of a former mineral, v 

rock should bedescribeda^pseudamyg 

Keweenawan Eruptlves. 

A large proportion of the Kew 

rocks at Mamainse and on Micl: 

BaHir island are basic eruptiyei 

BrupttvAt jj^^.g ^j^^ poured out as la^ 

.MamainM. imyiog many layers of amy 

between beds of diabase. Some of t 

black glassy rocks, pitchstones ; othe: 

coarse grained. Most of the basic c 

so elaborately described and figured I 

occur in our region, and a portioi 

specimens came from Michipicoton. ^ * 

to the completeness of Irving's vi 

much time has been devoted to 1 

erupt ives, and only a very few will be 

to hero. 

A quite coarse grained diabase 
part of the country n>ck of the ve; 
main shaft of the Sand Bay copper 
of interest because of the {>eculiar 
ment of the radiating fibres of pal 
ser(H>ntine filling certain spaces, j 
peeudamygilaloids, between the othe 
als. Some of these radiating ma 
spherical and show a very distinct bl« 
in (Kdarized light, but the arms of i 
are not straight. Each arm is a lit 
near the centre, giving a form suggei 
'* swastika " as figured by ethnologi 
other masses the cimcretion is not ro 
elliptical, when the arms of the crtM 
«Hiuallyjp*ced^^haviug an X form. 

IT* o^^f ^>W^ B««B« Rockaof Lak^ 
U, », t^wil. 8«r.. ISSX 
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A variety of diabase or melaphyre like that 
gured by Irving ^^ and described as consiat- 
)g of large angite anhedra crowded with 
licrolites or smaU laths of plagioclase, and 
eparated from one another by more easily 
ecomposed material, origioally glass, is very 
ommon at Mamainse. The rock weathers 
ipidly in the interstitial parts, leaving the 
Dgites as fine gravel formed of rounded 
mgments of the size of peas or beans. His 
ascription applies to our rocks with the one 
(ception that no olivine has been observed 

the latter. The interspaces between the 
gites, which are quite fresh, are filled with 
r>wn iron oxide and serpentine containing 
ha of plagioclase, but no outlines nor reni- 
f^ts of olivine, so that the rock should be 
led diabase, not melaphyre. 
rbe glassy variety of the Keweenawan 
■10 eruptives has much the look of Lydian 
ne, and is very opaque, so that sections 
^ with difllculty ground thin enough to be 
naparent. The rock consists essentially of 
«h brown glass crowded with slender 
crolites of plagioclase, and also of augite 
^h many small grains of magnetite. A few 
ger crystals of plagioclase are to be found, 
lerally having inclusions of glass. The 
:k closely resembles in thin sections a 
tlaphyre from Goldspitz in Bohemia. It 
perhaps better called a basic pitchstone. 
rhe amygdaloids of this age are usually 
ry badly westherea, so that sections were 
^Amyr- Jnade of only a few. Those exam- 
°***^ ined have the character of fine 
lined diabase, generally somewhat porphy- 
ic. One contains numerous skeletons of 
m oxide having the form of olivine crys- 
Is, though no olivine remains. This may 
I called an olivine diabiise. The amyg- 
ilea, so far as studied, contain calcite, 
lalcedony, pale green serpentine and a 
«yish, scarcely doubly refractive mineral, 
rohably a zeolite. Native copper occurs in 
le amygdules, though rarely. 
The acid eruptives among the Keweena- 
KQ rocks include a series of flesh red or 
^ dark red porphyries or felsites. 

■JUjjjof The fine promontory of Gros Cap 
consists mainly of dark red quartz 
1>hyry with many bright red felspar phen- 

^Copper Beariiur Rocks of Lake Saparior, pi. ix. 



oorysta and a few blebs of quartz in a compact 
ground. Thin sections show that the fel- 
spars are largely plagioclase, though some- 
times unstriated. Their advanced stage of 
weathering, rendering them turbid and cloud- 
ed with particles of hematite, makes it doubt- 
ful in many cases which felspar is present. 
The ground mass is made up almost wholly 
of an intergrowth of quartz and felspar, 
chiefly unstriated so far /is can be deter- 
mined. This intergrowth is of a peculiar 
character. Sometimes a quartz area is filled 
with separate small felspars not always 
oriented alike, forming a poikilitic structure. 
At others the quartz forms slender ramifica- 
tions sug&:esting frost work, in a mass of fel- 
spar that seems to be continuous. Larger 
(juartz portions may branch ofl' into this struc- 
ture. Some parts of the intergrowth have the 
appearance of micropegmatite, and perhaps 
the whole of it might be brought under that 
designation. The rock in that case may be 
called a micropegmatite porphyry. Irving 
describes and figures somewhat similar rocks 
from Michigan,^*" and regards the quartz as 
secondary, saturating the rocks and sending 
projections into the felspars. As practically 
the whole of the rock consists of this inter- 
growth, and from i to J consists of quartz, 
this theory demands too much. It is very 
improbable that \ of the weight of the' rock 
could be introduced from without in the 
form of ((uartz and so uniformly dissemi- 
nated as we find it. The more likely explana- 
tion is that the magma, in which a few 
crystals of felspar and still fewer blebs of 
quartz floated, havmg much more than the 
right proportion of silica to form felspar, con- 
solidated into micropegmatite. That there 
are secondary micropegmatites is proliable, 
but in this case it is more reasonable to look 
on this widespread intergrowth as primary. 
Handsome specimens of quartz porphyry 
as well as quartzless porphyry are found on 
Porphyries Michipicoton island, and several 
and FeiBit«.. y^^^^ y^^^j^ studied. They show a 

similar intergrowth of quartz and felspar in 
the ground mass, though much less elaborate 
and striking. The porphyritic felspars ob- 
served are mainly striated and have the 



•< Copper Bearing Rocks of Lake Superior, d 
112. etc. 
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t«)mt'm*liitii of oliKiicIiiNo. Flush colored fol- 
•illi«N np(Mtr ill cnimi(U*i*ali]o i|iinntitiuB at 
MiUiiiuiiNii. hut' ihn N]H>(MinniB obtainccl do 
not \\\\\\*r iimtitriiilly from tlioHu collected by 
Mr, lUuo Ht (ho NHino looality in 181)3 and 
ilonorihod ill hiN iv|Mirt ftir tlm* year.*'*' 

IHK« Mnckii near Meitin lUiy. 

Thi' lltM'iiii \U\y Ni'liist oon^loineratos, 
whirh uiny ho roimidoivd of Ki»ev\'atin age, 
aio pi'iirtratod hv a nuinlH*r of 
H,4(»>itvi) dikim \M*ll diHpIayod ill thr railway 
oultinioi woi«t of tho citation. Thin 
MooMonM ha\o hrou made of a niimher t>f 
lho»*\ «n*l a fow of iho move intorositing will 
\v diNnorihinl. A diko 8*'vor.il f*vt wido of 
\\«i\ dcuk yivay dialviKO iH^rphyrito is of inte* 
iviil a» Hhowiiijki ^ory woU the transition from 
\\w \»»U:\\ whu'h IS ovotHHiiniily tino ^niinod 
wuh H««mo do\itiiti\'d ^Ia»». tt» iho o«virser 
^ihukhI di;ilM«%' \\\ (ho ivnti^r. l.'tnso and 
(ivtU lahnUv \vUv;itvlaM'» f^^nu phtciUH^n-st* in 
*\%x*h .-^ud .i tow js»v}»hyTiti\' .k\u*i(o ory^ia'.s 
»s,Mu lu iho m^ixtnrd ^v«n \»f tho ixvk. 

Uor»uh^* (ho *»»;»Kixo d'.Wo^ thotv *rx* s*»\oral 
\aiu*\»o* of :%\id diWo uvk"*. MMuo o! .in '.nio- 
iv«\))iv; ku\d, whwh >mU K* I'liorty do^r.lvd. 
lhoi^i^*\ M^mo ^sHV.t» t« xNMiutW.or «ii;h tV.v'iu 
aw o.*M >o( t«*;\ uv'tkiM *M-.: 

\^uo *M\>* diko i» %*t c^v.5***- 'U-*.; v\^*.*-TwI 

<^\^**^s' tWA '.'v,;vk>»\ ',;♦'. ^\*d '.^^-^v ^*'T\ «*■'.*. 
^\^\»\NN\ ,x\x;«*x ,^I !o\s\^^» v^'^-'/^x v'tc:." 

r. t«^»* \ '^ « \ ' *N*,\ . * ; X. , \ V ;; ' V '^ x' *. V\ V* 'V ' x*s"* 

^ 11. 
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M l^^>> »^»*\ » '.o '^o**'. -.^ S,*-.\'." A\\ ft *.*." ^ 
•■' \' »^- \»v* -Xv- «** «■ ■•% '**x '. V XV ..• ^*'»V * 
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and 8eriK3ntine, so far as determii 

between the roughly spherical felspa 

A dark brownish red dike, well < 

at a cutting; ne^r mile 804, west of H 

A new Anai-^***'^^*"» shows leiw perfect 
citorock. structures, probably of 
faintly polarizing and crowded with 
(»f red iron oxide. The rays are few in 
not feathery, and have a low angle < 
tion from edges of the narrow lat 
crystals, in many cases not distin: 
fn>m ])arallel extinctiun. With an it 
lens some of these fel.spar laths arc 
into stri]>s having slightly different 
extinction, as if oligoclase. In tin 
ground there are some wider pL-ites « 
folsjwr, not uhsorveii to he striated 
are al.so imperfectly radiating gn> 
v^ivon mineral, havinir a distinct di 
green and yellowish green. ;m«l l»rig 
i/ini: o».»loi-s. The mineni! wax at ti 
for hornblende, bu: most rf the jun 
jvinillel o\rinoti<n. --r cnly :i v 
auclo «^! extincri-n. Tlie latter « 
suj;i;t*s:s that the mineral :> ;i-^'ei 
:V.e orvst.Al* are :•-■ minu:e :■• te ." 

T:io :.:>*: :::tcrv>::r.j t«:-a:ure of 
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ev.v". *:r.: :he r!fc.'.:*::n^ structures. 
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Aections to consist mainly of vaguely radiat- The compctsition of the rock as shown by 
in^ masaeaof felspar, apparently not striated, the analysis differs widely from that of anal- 
wit h a smaller amount of dolomite. None of cite- basalt, as may be seen from a com- 
the isotropic mineral is seen in these areas. parison of columns I and III, the latter be- 
The complete analysis given below was ing more basic, containing less alumina and 
made by Mr. H. W. Charlton, his results alkalies, and far more lime and magnesia. 
<;onjp,^„^ti,e being put in column I. In column It corresponds fairly well however to the 
Anafytu. jj ^^^ analysis by Dr. Mann of can- composition of nepheline syenite, the only 
<Tiiiit€-.'egyrite-Byenite from Siksjo-Ber^ in important difference being in the amount of 
Dalarne-'-* is given because of its rather close water. The syenite from Dalame, whose 
resemblance to No. I ; and in column III an analysis is given in column II of the table, 
iinalysis of analcite-basalt from the Basin, having its nepheline weathered to a hydrous 
Colorado, by W. F. Hillebrand. "'* mineral, resembles this rock closely in com- 
5ii^> ../ " J" position, the (mly imiwrtant difference being 

P**a .'2» iM\* the larger j)ercentage of soda. In their un- 

Al^cj, 20.o» •.'(»,47 i-i'jw usually low specific gravity, 2.46, the two 

f:^*': - . • . ■■':U i:S ^% rocks »re alike. 

Ca.c» - " . ' . ' - ' . aur, .2(12 n w ^^^ naturally expects to find the dike con- 

R^^*^ ."."'".' "^'r taining the rock above described in connec- 

^»?J> .17 .!)7 8.3« tion with some boss of nepheline syenite ; 

Ntt^o ..." 7*i4 ]'i;i'j2 4\m but the slight examination hitherto made of 

jJ^SSlJSU't). " - ■ - ■ i^f ■»•«•'■'! :;:S the region by Dr. Bell and myself has not 

ef ^^- **^® -" -'^^ disclosed any area of that rock. 

-• '^ ^ If the analcite rock of Heron Bay had a 

vj^^ ^ luo.oi 101 ..i;'. »ft.%7 granular texture, it would appropriately be 

4 r?*.i \u An ^'*^ . ^'T 1 , . named aiialcite-syenite, after the 

^ attJe more than 46 per cent, of the rock a nawnanu> r t. i- i. i .. 

r.*a>^ • ^ -I ^. 1 1 . , HiqiKestea- jmaloijy of nephehne-syenite ; but 

■-^xnams unaccounted for by the partial Heronit»v . '^'^ .. f ^ ". ,., 

*- ,^^ , . ... , , , . . its peculiar structure of spherical 

**«»aly8w ; and if we suppose the whole of the 1-^.1.1 u n 1 • j « 

rv. . L X t. 1 X A 1 ^1 , groups of orthoclase embedded in a ground of 

**^^ta8h to belong to orthocla.se and the unused , -^ . • • ,• ^- v ji r i 

- . . # . . , y, .^ V analcite contamiiig radiating bundles of pla- 

^mion of iron oxide (1.40 per cent.) to . , , ,, , ., ,, ^ .. .. 

I ^ ., , , ^. .,. , . jnoclase laths and a^j'ynte needles sets it quite 

5long to iegynte, we have left silicii, alumina, , , .,.„,,/, 

^irne, and soda nearly in the proportions re- ^^^^^ ^'''''' '^'^ ^y^"^'"** ^^ ^^" probably be 

^^ ^ired for labradorite (Ai,. 2 : An. 3) though ^^"^ ^^ ^'^''^ '^ ^ '^i'^'*^^ "*™^' *"'^ Heronite, 

^ Vie lime and soda are about one-third in ex- ^'^"^ ^^^ "^""^ ^^ ^^'^ ^"""^'^'^^ ^^^"''^ '^ ^^""' 

^^^ of the amount reciuired, the excess lieing ^« «»gKested as suitable. 

-^^^sg than 1 percent, however. Heronite maybe defined as a dike rock 

Summing up the resultfl arrived at, tliu consisting essentially of analcite, orthoclase, 

^ •minerals forming the rock have the following plagioclase and jegyrite, the analcite having 

^^^rcentages : the character of a base in which the other 

Aiialcite ..... 47.(k» uiiiiei-als form radiating groups of crystals. 

Ubrariorite .... liuK) The analcite clearly repreaenta the magma 

UmoMite • ■ ■ • j^-^^ left after the crystallization of the embedde<l 

<.'alHte .... i.jh; minerals ; and it is evident that it can b*^ 

!)7.vS.'{ formed only from a magma highly charged 

In this computation moisture removed at with water, and therefore under pressun.'. 

100*, unimportant percentages of magnesium It is e<iually evident that Heronite, like other 

*nd barium oxides, etc., amounting in all to analcite rocks, cannot be an effusive, since 

1.47 percent., have been neglected. under those circumstances the water would 

*Nea8 Jabrbuoh far Minendogie, 1884, 11, p. *>* Whitman Croes, an Analcite-Basalt from 

193; as quoted by Zirkel, Lehrbuch der Petro- Colorado, Jour. Geol., vol. v, No. 7, 1897, p. 689. 
graphic. Band ii, p. 410. 
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OHcape ;"' and that its nearest relatives 
among effusive as well as plutonic rocks are 
to be found in the group containing nepheline. 

Associated with the last rock is a reddish 
b]x>wn rock thickly tilled with greenish black 
spots, looking somewhat like amygdules. It 
is hard to get thin enough sections for micro- 
scope work, and the genenil mass of the rock 
is too far weathered to settle anything posi- 
tively, particles of a carbonate being mixed 



with brown iron oxide. The spots 
like anygdules have deep red rime 
oxide, and consist within of dolouiit<e, 
and a few portions of felspar like th 
tioned in the previous i-ock. It is j 
that this n>ck represents a more con 
weathered state of the one mentioned 
and that the apparent amygdules a 
pseudamygdules formed fn)m the u 
concretionary spots of the previous n 



** Gf. Pirtion, Analcite Group of IgneouH Rocks, Jour. Geol. voL iv. No. 6, pp. Hjjf>-688. 



HE NIPISSINQ.ALGOMA BOUNDARY. 



By William Arthur Parks. 



Introduction. 

Liy, 1898, I received instruc- 
1 Mr. Archibald Blue, Direc- 
:eau of Mines, to accompany 

Niven, who was despatched 
:tend the Nipissini^-Algonia 
ary line to Moose river. My 
ctions were to oxamine and 
)logical features of the dia' rict, 
rces, agricultural possibilities 

of an economic nature. In 
ine to cover as great an extent 
possible I was provided with 
was givcQ the assistance of 
irter of the School of Science, 
e efficient. 

f Nisrhthawk Lake. 

ty, 20 in number, left Ha^ley- 
ad of lake Teniiscaming on 
1. On May 23 we crossed a 
mile portage to the Montreal 
whence a route wixs followed 
ike, the torminal jKiint of the 
irst 120 njiles had been run 
1 1896, and it extended a sliort 
of Nighthawk lake. As Mr. 
ipanicd Mr. Niven on that 
30unt r)f this region may be 
►ort. Two weeks were spent 
point, via tlie Mcmtrwil river, 
n and a chain of small lakes 
river t^ the southern p(»int of 

• 

tarle5 of the Lake. 

iver below the port^t^c is a 
of from one to two chains in 
expanding in places into 
3S of considerable extent. Its 
and clad with scrub spruce 
assing into poplar near the 
sures are seen on the river, 



but a nijiftsive green diorite crops out on the 
lake shore to the west of its mouth. This- 
rock shows distinct glacial striae s. 15" e. and 
is overlaid by eight to ten feet of stratified 
clay. 

From this point to the mouth of the Red- 
stone river the lake shore presents, in places^ 
bluffs of stratified clay rising as. 
Jho' wesi'' high as 40 c r 50 feet. Its continuity 
however is interrupted by numer- 
ous deposits of fine sand, which appear to 
occupy denuded valleys in the clay. Occa- 
sional outcrops of rocks are seen on this 
western shore, consisting of more or loss 
altered dioritesintcrstratified with fine grained 
(luartzose schists canying pyritc. One and a 
half miles north of the mouth of the Redstone 
coarse hornblende and mica diorites crop out 
on the shore. Near this point also occur fine 
grained gray hornblende schists with veinlets 
of (juarrz. Three miles farther north are 
seen rather hard hydromica schists with 
veinlets of quartz and showing a pronounced 
schistosity n. 30' e. 

About seven miles north of the Redstone 
river the Porcuj)ine enters from the west, 
above which .stream a long point stret<;he8 into 
the lake, extended by an island. On the north 
.side of this island is a tine grained massive 
diorite, while to the south occura atypical 
i'hlorit4)id schist, striking N. 70" w. In a<ldi- 
tion to these rocks a fine grained crushed 
granite with pyrite occurs on the small island- 
off the m()uth of the Redstone river. Fhmu 
this river to the outlet at the northern ex- 
tremity of the lake, witli the exception <»f 
the ab<^ve mentioned exposures, the shores 
are clay. High banks of the same material 
occur directly across the lake, forming the 
most conspicuous point in the landscape. 

Nighthawk lake is very shallow, according 
to Mr. McLeod, wlio has spent several yeara 
in the region, not exceeding 12 feet in depth. 
Its waters are very muddy, and had on June & 
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<i UiutiHtrnl ttta of W , YttUnmixH tntktnheh 
*ti'.t'M\tf many |ilii/Mti on tlie hhon; line, but 
'fLliifrwJM* iu (MiiikN«ir<9((r<Mrri, fi«irii( tiin>>ered 
w)(li Nffiiill Hitmen, jj/ifiUr, Uifjiinic and 

TImi UiMlhtoni? rJViT <;iit^;r» Nighthawk lake 
fini. far from fJii* 12<$i'fl imihI on tti<i Iniundary. 
ifi"l*i<iiii '''*'^** hUimimi In of brown water, with 
IdHir ^ji ,.j^^y ciirront an far up an the 

« i'HHniii(( lit tJiii lino (two niilcH) ; beyond it 
Iiiii'iiiiihh i-u|iiil, llowin(( ov«;r a bed of bouldem. 
Nit iik|Hmiii'im wi-rit obNorved either on the 
ilvi'i' Ml- on Ihe hnit in it.ii vicinit.y. 

Atiollinr Ml ream ent.erinK tin* liike from the 
went IN (hit I'tit'iuipino, whieh haN it-H Hource 

, in a hike of ihi* Niime name, lyinir 

Mu»i ||y,t ill* rtix mih«H went of Nij^hthawk 

hilie. Tint lot rI h^iKlh ol Ihin Htreum iN 2)0 
nitbiH . It In tlioipfniT foiiiid more convenient 
III leMeh Poivupinr hike by a port^i^e of tivo 
nillea, whioli In broken in the niiddh^ by a 
MUiall hike, The timt Nt ret ell of thiH ptu'ta^e 
■itiula from the mmth Iwiiik of a Hinall ereek 
onteruiM the Poivupine t\io niile.s up. The 
poitUi;e IN aUmt two and a half nulen lonv; and 
nijUntatnii a Meiieritl diivotionof m. *J0 >v. over 
tesel Ai\\ •♦oil, \ery nxxampy tn pinot's and 
lnubei-«Ml with popl:u-. tpruoe and tamarao 
ot moderate -lie Old V Vbout two ihinN of 
the w-vv rt*'toM Is ,-in e\p»*»nre of diorite fol- 
lowed h^ tine si;iii\ed ipcu't ^e Hohist. w^vith- 
»*uni; into white i^itx'hen owim; t«» de*s»u\|v>s- 
•IM leU|vM » ly**' ds rhx* like at the end t^f 
I hi* poi(.«t;x« \-i known .*» Ki^l NX dtow lake, 
t l^«m I he t w\ \\\\\ \ \\M «hv\',b in ,-tb\n\d.-^nt xMi uj^ 
■>■» ^\\^» \\ \\%-* \\.\\ KiuKN *ud n\ndd\ watxT, 
wKivh IN d\>*hM»;^st e. th»* Hv»*. ;^ Auxe \hivu»ih 
I «iw^V, M\N^<«iw nhow ■.u< »'\\don%v x\f ?ho 

1*H\i\ l\ »'. *'.\<^ xN»MNi\ .x'.N *So * iVO \.'>» A'aIx 

\i« e^»«\ I o «*ud 

«,^».^\ . .'..'w^e \, '',,'",' \ ^ v» "-»'♦' ^VAV, ,'■ 

> I ,» n'W»\,- ■•>xX\W \ *■ * 
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area a abort distance to the aoutheaat. Ten 
chains below the portage we enter the Por- 
cupine, and two miles down pass into th« 
Uke. 

Porcupine lake is two and a half miles long 
and a half Ut three-quarters of a mile wide. 
„ ^ Its shore line presents several ex- 
iMke. pr>sures of rock ; on the north waa 

occur outcrops of a soft soapstone-like rock, 
with crysUls of magnetite and veinleta of 
chrysotile. Under the microscope this reck 
appears to be made up of indistinct fibres of 
this mineral mixed with quartz. It is evi- 
dently a much altered example of the basic 
eruptive series. A creek of a very tortuous 
course flows in from the southesst ; on it 
occur expoHures of a gray to white quartz 
schist, weathering quite white with streaks of 
(pMirtz and pyrite. Considerable birch and 
l>itch i>ine are found on this stream. A rocky 
lM)int of some elevation is seen on the south 
side of the hike, consisting of altered diabas*^ 
and gray schist, with asbestiform partings and 
veinleto of quartz. An overland trip south 
from this \Mnnt shows that the rock diaap" 
|H>ar» as s^xiu a.s the water is left, the country 
lacing low and wet, with tamarac, spruce, 
inqdar and ceilar. * This latter tree obtains a 
diameter of 14 to 20 inches in this vicinity, and 
apiH^ars to U» plentiful. The temperature of 
the water in these swam|» was 'MV\ while in 
Porv'upine lake it was 58 . 

i>n loaviuj: the like Porcupine river flovs 
thrvnigh a marsh half a mile in width and 
bonds uv^rthwanl for 15 miles. It 
:><i\A'.: thou tvinis oAst and south, and 
'" * *^ *'' X rvvss^-. The -ine at 130 mUes and 66 
oV. I: i* r.Axu:*V;o Thn>u^hout. but several 
*>„•:; xvrc,'Wix* Are rtv^uii^d in the upp«?r 
*:t\:o>.^^ T*-o t.".I:T»:n^ x^u^on*pa of reck 
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distance west of the 29th mile post 
rop of diorite, associated with schists 
sontaining seams of (luartz, ^hich 
^ve on assay a minute trace of 
3;old. The only exposures seen on 
between Redstone and Porcupine 
re two bands of schist near the 
t. With this exception the line 
level clay district thickly wooded 
ice, poplar, tamarac and a little 
s none of any considerable size. 
» features are dominant along the 
I river and alon^ Night hawk lake. 
IK in this region would make excel- 
land, particularly near the lakes 
B. The country inland is much 
id I am inclined to believe increas- 
1 respect farther to tlie west. 

»rick House Lake and River. 

er from Nighthawk lake flows al- 
north a distance of six or seven 
[niles to Frederick House or Hollow 
^nd lake. It is about two chains 
^ide and is unbroken by any rapid. 
»p occurs on its banks or on the 
) of Frederick House lake until we 
utlet at the northern end. Here 
ares of diorite and diorite .scliist 
•tzite. The eastern shore is less 
cted by clay and sand, and outcrops 
mmerous, the following series being 
from north to south : 

\uii miles from tliu mntli imhI, rmc-;ir:iliiwl 
itii pyrite, Ktrikinyr soiithitast un«l dipiiiiii; :iu 

the vertl(-al. 

I half miles down iiro tliie «lark-^iay .sclii.-<t.s 
of pyrito uikI u coarse {jTrtrn nK"k, apixirt'iitly 
'Mi(.\ This dark whist shows a l»nndfd sphor- 
iiijf and »«'«.'mM to con.^ist of niiclri of a jasi>er- 
^nclo.^e<l iu the darker ttands. This i»a«»>je«< 
linary jfray and white sc-hist^. That these 
t U•a^ft in part, of volcanic orijrin ix well sh(»wn 

Frederick House Lake. 

:k House lake is c)f much the same 
as Nighthart'k, but contiiins fewer 
ke the latter lake it is very shallow, 
ters have tlie stime turbid appear- 
fie Indian name is Wauatangua, 
Hollow Sand. I am inclined to 
i this name is derived from the fact 
lay shores are covered in places by 
sand which gives way on being 



pressed by the foot. The southern and 
eastern shores also are overlaid by extensive 
deposits of clay. These are interrupted by 
areas of sand both to the north and east, 
where gravels and glacial accumulations begin 
tt) occur. 

This lake is subject to violent storms from 
the east and southeast, the evidence of which 
is seen in the fallen trees and scarped clay 
banks on the western shore. 

The country inland from Frederick House 
lake was examined by means of a series of 
The Inland portages running west from a point 
Region. f^^^j, J^[\^^^ north of the moutli 

of the river from Nighthawk lake. They 
join a succession of small lakes, for the most 
part of beautifully clear water, notably the 
second, which is known as Clearwater lake. 
These portHges all traverse high, sandy and 
burnt hills, consisting of veiy coarse sand 
with Huronian and Laurentian boulders. 
Some deep depressions resembling kettle 
holes are seen on the third portage. By 
level, Clearwater lake is 60 feet above 
Hollow Sand, while the intermediate pond is 
only five feet up. 

The last lake of this chain is Ice Chisel 
lake, which has sand for its eastern and 
northern boundaries but falls into clay flats 
to the south and west. For a mile and a 
half east of the lower bulb of this lake the 
coinitry is sand with some pitchpine, broken 
in places by muskegs. A two and a half 
mile trip from this lake to the west reached 
the line at the 135th post. This trail crosses 
a rough and wet country of tamarac and 
spruce, broken by a single ridge of burnt sand 
20 chains inland. The line traverses a similar 
country, alternating from half dry clay land 
to very wet muskeg. West from the 136th 
post the swamp increases in wetness and 
finally becomes impassable ; a typical bog. 

Frederick House River. 

The water of Frederick House lake passes 
out at the north end by a river of the same 
Descent of "AD^e. It is two or three chains 
the River, ^.jj^ ^^ ^jj^ head, with an easy cur- 
rent. About a mile and a half down, it 
bifurcates around an i.sland 40 chains in 
length and continues a little west of north t .> 
the first falls, about seven miles down. A 
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harrior of rcwk croHSUH here n. 10' e , causing 
a HUoouHHion <»f coHcadus witli a t^tal descent 
«f 4<l liuit. An island divides the river, and, 
in all, it may l>o Miid that there are three 
tiors «f throe (Cascades each, with a total 
width of live chains. A rather steep portage 
of throe chains on tlie east enables ub to ]ms8 
the olistruotion. Tlie rock at this point is a 
niuoli altered porphyrite weathering in whit^j 
pat^^hes, and a line gray houiogeneous sili- 
iHH>UH Nohist. Below the falls dioritic and 
Itataltic rooks occur, of which a much 
altiiftMl example shows decom)M>8ed fels])ar 
erystals surrounded by chlorite. On the east 
Kide this ridge follows the river up stream 
for a half mile, when it becomes less pro- 
nouniHHl. 

Nttrthtvist from here the land gradually 
falls ttt low swampy tlats, with almost im{>«s- 
Haldo windfalls. Sttuthwest a ridge occura 
on the sh*»ri», ftdlowed by a valley and a 
mHHtnd ridge of rlay 8i»il well timlKTi»d with 
IHtplar, spruce, birch and balsfun. This is 
MUiXHHHbHl by a muskeg with scrub spruce 
and tamarac. 

IWlow the falls the river holds a course a 
Httlo wivMt of north, rweivinga tributary two 
miU"* down. This Mixvuu is ten fei»t wide 
aiul tlows frmn a lake a short distanct^ ti» the 
wt»»t, .V trad frt»m the river to the north- 
wwt K^ds |vaMi the lower end \»f this Uke to 
aiU'ther U'vond, cr^vnainu the Une at 47 
«lwi^uu on the UtUh mile. This latter lake is 
doubtlcAN m iH'nmvtton wuh otliers to the 
wMt, l^n Its short^s *HVur s^nne luviuiiful 
«ulph\ir spriui^s. In this district l«ir »i.:e\l 
|H^|«Uv a\ui Hpriuv aiv abuudani aiul the laud 
is \|Utte d»y V« max K* mvu on the uup, 
H«»\iMral other nmall Ukca arx- »\\'4tt*i^i over 
thu r\s;\x'n, .-^U \*i whwh ;4r\» \^»nmH*tl'^l b\ 
tl>a\ls* u\\U\^ ewdemv of ibeir U'le a> huntmi: 
)il\^undH KixMu Nijiu* \»lv^n-\o%i, otter* timber 
aiul ts>a\ei- must Iv ab\uid.<ini ni ihiN iv»;u»u 
IVU'W the .^ls*\e meutk\»u\Nls'\>vW tho vixer 
t\uus t\» the \v%»t of luMth, uutd it^ uaxb:- 
aUUtx w \utevvupied bx thi\s» ImxI vtpuU a; 
a d\*lau%v \*l tx^uv uuKvh iv\»u\ 4*',o t.^lU Vhe 

tt»«l xvt tK\x«^x 4x (\«^iivsl bx .-* |Sxv«„i^v v*t A v^IX'llU 

\v»i the >fc\>«l ^ule I' bo t-^U n\ ihu vapid t* 
hxx^ and A h*lt leei o\e\ a wvk vSmuisvhsI .V; 
iM\xAt ewUuwv^x x'l %\»uv\Mu\e iMxpiviiuatvNv 
««|K mu\'h ^^^'V^juewie Vhe sxsv^ul is»u,\>;v 
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of a half chain is also on the west side of 
western division of the river, around 
island. The fall is only two feet, but it i«r- 
much too rcmgh to be run. Five chains l)e — 
low is the third rapid of 30 chains, with a fall 
of 14^ feet. The portage here is alsi) on th«2.- 
west side and is somewhat hilly. The rock 
at all these portages is the same as that^ 
described at the falls. The direction of th^ 
river is about north, but it is hard to deter- ~ 
mine as a compass is almost useless owing to- 
the presence of so much magnetite in th^ 
rock. 

Below tJiese rapids rock outcrops are uiol-^ 
common than on the upper river. A rid^^ 
of white weathering fine-grained schist caut^s 
a small ripple about 50 chaiiiB down. Thi» 
is easily run as the fall is only one foot, buat 
small canoes can make a lift-out over tb^ e 
rock on the ejisterly shore. Below this ripi>^ ^ 
there is an outcrop of dark highly homblenA me- 
diorite on a small island. Two small trib 
taries enter from the west, and a little low 
a considerable creek of 20 feet from the e 
This was followed southeast for a mile, h 
was found t4» l»e janmied with driftwoc*^ ^o. 
Besides small streams, a large creek enttr- ^^* 
fn>m the west two miles below this one. T^ "'^ 
water of this creek is ver\' brown and dirt; ^» 
while its banks show numerous otter slide?- *• 
It alsi> is choked by debris (lO chains up. -^ 

mile l>elow this stream the line croases at t"^ ^^' 
irCth mile ^x^st. Near here a tributary ^ 
one cliain enters fn^m the east. It has cl .»^y 
l^nks with evidence of high water two f < ^ ^^ 
aU^ve the orxiinary level. The ri\-er c*.*-"*' 
tiuues a little west of north for four mi* ^* 
mort\ when it is again broken by a long mj-^ "^^ 
^ „ over cv»ar»e crav mica schist wi. '•^ 

;*« L*-.\rv« ipfcmets* ttassiniF into granite, a "» ^" 
Ivyoud into Laurentian gneis-^* 
This evidently reprx?s«.>nts the liiurenti ^"^^ 
v\*utact and the end of the Huronian b-*^^^ 
:hu» tar travers«»d. The prx-kbable direct i. •-*" 
v»t the vxmtact is n. «?0 w. »s the gneiaashi •'*"'* 
A cx*nenil schistivcitv :n this direction. Fr« ► "^ 
:his jv^in: to the m«^uth of the river. « 
d:*ta:uv of iJ Biilec<s. o^eiaa is the only r^-fck 
V b*erv^l th<^ r.rsc t«n diains of this rapi^' 
a: th^ A^ntacc ^ easily nm to a portage of i^ 
ohot:vvS v^ the ease $^ie. Below this rapid is* 
ihtxv u^^V'v V-: swrft w&ter to another impid 



Frederick House Lake and River 



■79 



in or eight miles of river is 

0U8 rapids, but can easily be 

i canoes, excepting the point 

2 " on the map where a port- 

side over the rock is neces- 

passage. The river is very 

d tlie fall about ten feet over 

r mica schist. Trips at this 

le existence of fair sized s])ruce 

inland. Twenty chains lower 

chains may be run down by 

middle, or ascended by hug- 

3 and poling. Another 20 

8 to a small ripple easily run 

In the next four miles there 

11 islands, while the current 

easy to a fall of three feet, 

middle by an island. The 

in be run with care, and it 

ed by passing a line on the 

outcrops of gneiss and mica 

this point. A small creek 

bed of boulders below this 

lo several others. The river 

Bction a little west of north 

irrent for five miles, when it 

Abitibi river at the big bend. 

le Frederick House river has 

i or four chains. 

ouse Lake to Abltibl River. 

;ion now turns back fr<jin 
se river to the lake at its 
). Kast of Frederick House 
nd in connection by a narrow 
i a lake of about two miles 
ngth known to the Indi- 
quitchwanook or **Tho-lake- 
is-both-ways." The barrier 

two lakes is composed of 
Bitions and coarse sand. The 
aller lake are of sand, covered 
;e and i)oplar and a few red 
JThe water of this lake is 
an that of Piollow Sand, and 
ientiful. It seems to be the 
3r the Indians of the region, 

places were noticed on its 

c enters from the southeast, 
B up which is the head of 
5 s. 30* E. to a clear lake with 
s water and having its shores 



composed entirely of sand. From this lake 
a portage leads southeast for about two 
miles over a level sand upland with small 
pitch pine to a second lake about one-half 
mile long. South through this lake brings 
us to another portage of two miles over sim- 
ilar country, but with the pitch pine in part 
replaced by small spruce. This portage c<»n- 
stitutes the height of land separating the 
waters r>f Frederick House river from those 
of the Abitibi. The route then crosses a 
small pond nf 15 chains which receives some 
beautiful springs of ice cold water. Leaving 
this lake the trail turns northeast and tra- 
verses 60 chains of heavy poplar and spruce 
timber, then ]>asses into a burnt area for 
about the same distiince. Beyond this the 
trail makes an abrupt descent of alx)ut 60 
feet, and passes through 60 chains of low, 
very wet spruce swamp, extremely difficult 
to portage over, ending in a small pond of 15 
chains. Besides the lakes mentioned there 
are in this sand area numerous sheets of 
water of small size. A creek which the 
route follows flows out of the southeast 
corner of the last mentioned lake ; it is very 
tortuous and narrow in places, having how- 
ever a general width of 10 or 15 feet, and a 
depth of five feet. This stream traverses a 
low-lying tract, in places very swampy. The 
river bed itself is almost choked at intervals 
by a dense growth of alder and other marsh 
shrubs. In a straight line the distance to its 
mouth is three miles, while its total length 
is eight or ten. Through a large mai'sh this 
river enters an open lake two miles in length 
by one in width, with brown water of no con- 
siderable depth. The shores are low and 
swampy for the most part, but a point on 
the east side contains many boulders of 
Laurentian origin imbedded in a sandy clay 
matrix. The river out of this lake rises in 
the northeast angle ; it is 30 feet wide and 
liows southeast for a short distance, when it 
turns north and maintjiins that direction 
with uninterrupted navigation for 10 miles. 
Throughout this stretch the shores are low 
and somewhat marshy, with ash, poplar, 
tamarac and spruce in clay soil. Farther 
down, the river is badly choked with drift- 
wood, in many places, making the navi^tion 
very difficult. About 12 miles down occurs 
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H Hiiiall rapid over Huron iaii BchistH, the first 
outcrop on this river. A mile down is 
another rapid requiring a |>ortago of 10 chains 
on the west side ; at this point is an outcrop 
of Hno greonisli quartzosc Kohist. hi the 
couno of the next mile are two snmll rapids 
which can be run ; the lower however is 
provided with a ]K)rtage on the east side. 
We now come tci a series of small rapids ex- 
tending for two and a half miles in the 
f(»llowing way : 

HapUlH. Km I, or iM>rta^f on tin* ciiHt hUIi*. 
Oiii> qiiiirtvr iiiilv of o|h*ii waU'r. 
UupiitM. Kiiii ; ti |M>or itorta^t' I'xihtM. 
One-half inllr of o|iiMi uatvr. 
llaiilttM. Kuii. 
Om>'half mile of o|H'n water. 

IdonK rtiutrh rujiift with fhute at eixl ; |Mirtu.i;«* on west 
iiUle. lt(H*k, a honihlende niiertH'tiiie tfi-anitt*. 
One i|tmrt«'r mile of o}K>n water. 
\Mnt rmpitl. Vvk\U ; }H^rta;;e of threi> i-hainH to west. 

There is a log jam of a permanent nature 
providetl with a pottage on the west, a short 
diatance Ih'Iow the laxt rapid. From this 
|ioint one and a half miles in a northeast 
direotiim hringt* us to the mouth of the 
Mtn»am in the Black river, which joins the 
Ahitibi a few chains lower. 

The Black river near its moutli has a width 
i»f three ohains, with dirty brown water. I'p 
llimmmn stn»am we tmvelled in a direction 

Kner. without interruption. On this 

«tn»toh thoiv are neveral cx|H»*urv»s t»f tine 
ll\)ntnian Hohints and dioritea witli pyrito. 
Two oonniderablc creeks enter as shi^wn on 
the map« but are not at all navigable. Sandy 
eUy aoil priHltMuinates, clothinl with the 
eharaoteviatic spruce »nd |H»plar. A lar^e, 
WHvntlv burnt trad. witl\ ir\»e» titill stand- 
in^t IN cut by t!\o rixer for nix miles, but 
teru\ina(e« bel'on» the liral n^pid in rwicheil. 
The nxer at thin point falls I 'J feet over a 
dike «kf muMiiixe dioiitc striking northwest. 
\ ^«hhI pitriage ol two clmn\H »tlo)\lH a means 
ol' |»a>«HmM on the cast huIc. .\ mile tAVihcr 
up la a Hni:ill \ \y\\\ o\ei- u )uli*e of dtori'.o 
•ichut vtitknui N :i.» w the t'dl u .»nlv 
rtbout *«l\ nielu«>t KiNe \>lmin«i rtl«t«\ e tluii 
ripple e« uu e\|H»ime ol ime i'i,\v t»» M.tek 
ii\'hu( }S\\\s p\iUe «nteintit\Ulied \\Uh dionic. 
the \i^hole *th^•\^nu; ihombouUl tomtUK Ten 
ehatU'i aboxe tin* e\p\'«nie uu^thei i ip'd 
\H^Ul• ^Ith * po\t »e,e »»» ttNeehon^ e'\ i!\e 



eastern side. The hill here rises tc 
of 30 feet and presents exposures • 
and diorites at Iwth ends of the raj 
its centi-al part is occupied by a bosi 
blende granite. On the opposite si 
river is an outcrop of a dark re 
round white spots of one-quarter ir 
eter, exhibiting fluidal structure 
magma. It is probably an amygd: 
the specimen brought is too much a 
exact determination. Here also 
rock which is probably a mucl 
porphyry. 

Beyond tliis iH)int rapids beco 
numerous, there being three in the 
miles. The tirst two require no i>oi 
the last is a fall of eight feet over d 
is i)a88ed by an eight-chain portaj 
east side. About two miles more 
to a fall of 16 feet, with a portage 
chains on the west side. The wat 
forced through a narrow gorge, in 
n>cks spliwhed with ipiartz and a! 
with diorite belts. The land run: 
elevation of 5l) feet on both sides, 
at the top ; inland, however, it j 
into muskeg. 

After passing the falls the rive: 
almost continuous rapids «'ind I die 
aider it advisable to follow it fan 
dians ln»wever go through this w 
head waters of the Riviere Blai 
themv to lake Temiscaming. I w 
formed that a jK^rtage leaves this ri 
where near the tirst falls and conne 
rvmte to the Matachewan waters. 

Among the small rapids at the h* 
stream were found exi.H»*ures of p; 
with threi* inch inclusions, also ds\ 
with di\^rite and splashes of quartz, 
with a little hvdr«»mica. 

While cam^vd «'n this river or 
heavy thunder st^'nii follow. ng r 
nus^sl the water :\vo feet in one n 
S. Uiichie. wh*' h.id ».'i:uj.»od the s 
\»n :he ^uiaV. i*l;k!\/i l»ei«'W ln>pio 
the VSiti^:. for.r.r. h s c:uioes was 
tn ihv^ iv,«»rni:^^. a*::i j^h-thev we 
,Us»\o :he w:\!er lir.v at n-^ht. 

Vn c\iHMi::v :; e.*s: trvvu the hiv 
rx^aclusl v»n :V.e r:ver revealeil ch€ 
of a hill ^•• a: r.Te f./.'.v lilO feet h 



PAItll 



Abitibi River 



181 



prevails beyond the summit, the country 
lually falling. No muskeg was encountorcd 
in. a trip of two miles. The timber is fair, 
buifc has been much destroyed by hurii- 
caines. 

VTest from the same jjoint there is a hill 
o^ 50 feet, sinking rapidly into muskeg and 
alternating with clay flat. 

Abitibi River. 

The Black river cnt^^ra the Abitibi at a 
l>oiut where the latter turns abruptly to the 
^ north with a >\ idth of three chains. 

riio River _ ^ _ . , , , 

boiowthe 1 encountered considerable current 

from the junction to the Two Port- 

^jFtis, a distance of five miles upstream in 
^ northeast direction. Here are two hard 

'"a.pids 100 yards apart with portages of three 
cH«inH, both on the east side. The lower fall 
1** in three lateral cascades over a weathered 
«^i*fcbase with pyrite, the descent being about 
'^iiie and a half feet. The up[)er over tlie 
**Mne rock falls only six feet. Glacial striae 
'Mrewell marked at this point with a direction 
^- 15= E. 

I'rom the Two Portages to Inxjuois falls, a 

**iHtance of ten miles, only one exposure of 

^o«moi# dark schist is <»bservable. The 

banks of clay soil are uniformly well 

"hooded throughout this stretch. Irocjuois 

'alls is the most important vertie>il drop 

<^U the river. The. difference in lev(;l l)e- 

tween the two ends of the portage is 25 

leet, hut the actual falls is scmiewhat less. 

l^e plunge takes place over a baiTier of dark 

J5i*y weathered diabase 10 chains long, run- 

^uig in a direction about north and south. 

It is broken into three lateral ciiscades hy 

^^0 suiall islands ; while a third directly 

**low the falls affords an excellent point of 

^lew for a very impressive scene. 

'or six miles the river C(mtinues between 
^'*y banks with a fair current, when it is 
,v^ again interrupted by a constricti<m 

^ijdiand of red gncissoid granit'e causing the 
^ Coo- speed to increase. Two miles far- 
ther we enter the Duck Deer rajiida 
ol 30 chains, over hornblende gneiss. This 
*vter can readily be run in fair sized canoes, 
bat two portages of three chains each 
on the easterly side show evidence of con- 
siJemble use. It is apparent that the Lau- 



rentian contact occurs between the Iroquois 
falls and the first granite outcrop observed. 
As no exact informati(m is obtainable 1 have 
placed the line of contact (jn the map half 
way between the two points. 

Below Duck Deer rapids the river widens, 
in ])laces to 20 chains, and several small 
islands occur, while aflUient creeks of small 
size are numerous. 

Cross-section Lines of Exploration. 

Twelve miles below the rapids an expedi- 
ti<m was made to the line, a distance of 11 

miles. The first two miles traversed 
riay'iAini ^^ly rolling clay land ; the ordinary 
aiiltirnt';'"'** ^'^^'^i' ^'^"^^ territory. This is fol- 

l<»wed by two miles nf low swamj)y 
country, jiassing into muskeg, hut rising 
into another rid^e of one-Iialf mile of 
dry soil. I>eyond is a swamp which con- 
tinues tt) the line, interrupted l>y a third 
ridge of top land with poj>lur and spruce. 
.As tlie boundary line itself traverses much 
the same type of country, it may be concluded 
that this region is composed of low wet tracts, 
interrupted in jilaces by ridges of higher 
land ruiniing ai>proximately north and s'mth. 
Two miles south of this cross-section another 
was made for a distance of five miles with 
the following results : 

<Hii'-h;iIf iiiiN" «if rivi r hank, with iK)plar and bpnuc. 
Tlirt*.' iiiilrs f.f \v«t »lay-W»tronj lanil, tinihen-il with 
>)>rii((*. 
(Mil- an<l a -half inih.-.i of m r\ ]v\v\ wt-t swanjpy land. 

Opposite these two trails two others were 
madceast of the river. Both <»f these .seemed 
to indicate, for a distance of three miles, the 
})re8ence of a soniewliat higher eountiy, well 
timbered with large sjjruce and j>oj>lar, but 
affected in j>laces by windfall and fire. 

Six miles farther down the river a small 
rapid occurs, easily run in any canoe. The 
bed of the river seems to be coiii|H)8cd of 
Laurenti.'un boulders, but no r^'ck was seen 
in situ. Trips were made east and west from 
this point ; that to the east sh<»wedlow clay 
shores with the usual j>oplar, then a nnle (»f 
low swampy scrub sjjruce land, foll«)wed by 
an area of clay rising to a height of 100 feet. 
F«)r a distance <*( some miles the countrv 
maintains this elevation, but it is rendered 
almost impassable by severe and extensive 
windfalls. Among the fallen trees were 
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Below the Three Carrying Places the river 
widens and contains many islands, while the 
curr«fnt is stiff. Two miles down it narrows 
to a chain and a half, presenting a heavy cur- 
rent but quite sm(x>th. Again it widens and 
has 10 or 15 islamls for three miles, when a 
constriction and heavy rapids occur. This 
fall is in two sections : the up])er jMirt can be 
run by keeping the west shore and running 
into the bay }>eyond. H<»wever a short ix)r- 
tage is provided on the west side. The lower 
rapid is much heavier and is broken by an 
iitland. Nearly all the water follows the 
the eastern channel ; in fact in low water all 
of it. In high water the bjiy to the west re- 
ferred to above would not exist, and it might 
then be more difficult to cross t«» the Island 
portage, which is on the island and is about 
two chains long. 

At \xji\i these nipids the i*<K:k is gneiss, but 
just where the portage crosses the islan<i is a 
peculiar lens-shajKid inchisi(»n, ten feet wide 
at the north end, but pointing out on the 
south shore. It apparently dijw 45^ west- 
wardly. The inclusion is in places cjuartzoze, 
in others highly altered, with much pyrite 
and ma-inetite. Under the microscope the 
rock shows augite as the prominent constitu- 
ent, with a little (luartz and plagioclase. The 
quantity of these is so tritiing that the rock 
may be regarded as a pyroxenite. In the 
vicinity of this outcn)p the gneiss itself is 
highly gametifercus. 

For the next 12 miles th(» river has a fair 
current and is bordered with clay and sand 
blufls, the latter increasing in importance 
northward. These shore banks are, for the 
most part, clothed with young poplar. At 
the end of this 12 miles a considerable creek, 
Re<i Rucker l^^own as Red Sucker, enters from 
CoNfk. ^Ij^j west. This stream was ascended 

two miles, in which distance three rapids 
were met. Beyond Utr two miles it is a con- 
tinuous rapid over gneiss. The shores on 
both sides rise to the height of 100 feet and 
are composed of tine sand at the top and 
coarser materials below. Some pitch pine is 
found on the top of this ridge. A trip west 
from the foot of the long rapid, after passing 
the elevation, brings us to a long level spruce 
tract. Two small lakes were encountered, 
which, differing from the swampy lakes pre- 



viously seen, present shores of fine sand and 
shingle. From this fact and from the drier 
nature of the spruce flat it may be concluded 
that the whole of this region possesses sandy 
soil. 

Three and a half miles below Red Sucker 
creek the river turns to the west with in- 
ix>iii«tMk creised speed, (^ne and a half 
Forujce. milcs h)wer it plungas d(»»n a 
declivity, necessitating the Lcjbstick port- 
age of a half mile on the e.-ist side. 
An interesting series of rocks is shown 
here. On a small island above the rapids 
are seen tender mica schists 8trikin<^ north- 
west and southeast and dipping 20° n. This 
is followed by a dark, highly gametiferous 
rock, which ajjpears to be an altei-ed augite- 
syenite. At the brink of the fall the rock is 
a distinct augite -syenite. On the east side, 
at the i>oi-tage, we have a dark fine-griiiiied 
rock c)f a schistose nature, followed by what 
api»ears to Ih) a (juartz iM)rx)hyry. This is 
replaced by a typical augite-syenite with 
j)yrite. Below the rapids is gneissoid mica 
schist, very rough and with pronounced j(»int- 
ing. The conclusions are, therefore, that^ a 
barrier of augite-syenite crosses the river 
east and west, inducing certain modificatii^ns 
in the gnei.S8 and being itself rendered schis- 
tose at its borders. 

Below the L(»bBtick |>ortage the river must 
bo crossed in dangerous water to the Bunit- 
wood portage <m the opposite side, which 
jMisaes by a trail of 300 yards a very bad i>iece 
of iMpids. A mile of fair water succeeds and 
different routes seem tt» be followed l>eyond» 
some portaging on the east and some on tlie 
west side. A high clay hill gives the name 
of Clay falls to this rapid, and there is a 
portage along the face of the cliff on the east 
side of the river, and another but little used 
a short distance beyond. The river at this 
point is wide and filled with i.slands. The 
hill at the Chiy falls refeiTed to above shows 
in ascending order — 

-Jf) fi-et flue Kund iiitiTstratified with a coarser part Auti 
jr ravel. 
One foot of strutifliHl clay. 

20 feet of Htiflf boulder (•!«>■ with limestone erratifR. 
20 feet of fine Ktratifled sand. 
H) feet of Htratifle<l clay. 

A half mile lower is a level easy |>ortag& 
known as the Birch portage, on the east side 



If ^S^^^^^^s^li. 


:.,>■ 






u^SK 


ll-i 




: f' 1 •■ J 


IW^^-rtKArW.;'^ 


I^^HWH 


"Wlfc^-^r^^ i 


I -"•'■' 


'<^-m:^— 




*'■ -"•rir. 




^«: 




m^ - ^ 




fe' - -rfT- 


T-;;. . T' 


Ifv. ---^ 


!■* -^?. 


^-v K 


^ - ^^' 


mm- '^L. 


V ^";»^, 


<W9AK^^^^^B 


^ ■ ^ 






'''t.'^- 


' >ffi»M 


'•'Se- .:«*-^- :. 


m^ '1 


1.- ^ 



^ 


. .Ml 






- A- 


MsKK^M 






Ua^r-^^^H 



I'liiii tho lusi nt thr Three PoRaim, r 




Abltibi River 



i88 



rhere the river narrows to a chain 
rith great violence. A short dis- 
.nce lower is the Oil Can ix>rtage, 
hich enables the traveller to pass 
strong fall. Both these portages 
th of 300 yards. At the foot of Oil 
9 the rock ia augite-syenite or gab- 
contains both species of felspar 
t to decide, but it is probably the 
he outcrop at the Lobstick is evi- 
variety. This rock strikes N. 30** 
a gray appearance* but the fresh 
ows a distinct syenitic structure. 
:s of calcite and bands of a dark 
i material traverse it in all direc- 
ove the Oil Can the rock is much 
:h a highly syenitic sppearance. 
bend to the west 20 chains above 
> small quantities of a much altered 
i sphene and mellilite occur. Here 
itinct veins of a hard bhick schist 
' west, but not persistent in strike. 
Birch portage the rock is highly 
and at the place where the river 
tains veiulets of crushed granite 
all directions and presenting beau- 
ties of dislocation on a small scale. 
11 canoes and especially when 
the river it is found advisable to 
/her route in passing this series of 
'he head of this trail leaves the 
rhere it turns west and the current 
out a mile and a half above the 
>ortage. The first portage is one 
miles long in a direction a little 
rth ; it is quite level over sandy 
(iBses two creeks. This ends in a 
I we cross nearly duo north 25 
he next portage is only 100 yards, 
th of west to a lake of 1'^ chains. 
I portage west of north over fine 
ects this lake with the next, a 
►ond. Then succeeds a 700-yard 
est of north followed by another 
ake. A 100-yard trail over fine 
• us to the last lake. From here a 
to the l)ay below the Oil Can 
It travemes sandy soil and rises to 
ib e height, falling suddenly as it 
I the river. Aneroid readings gave 
the hill as 120 feet above the foot 



of the Oil Can portage and the last lake 
104 feet above the same point. 

Cuion of the AMtIM and the Otters. 

We next cross a bay of a few chains on the 
east side of the river to a portage of two 

miles, leading past the canon of the 
the Greftt Abitibi. This gorge has a height 

of 100 feet with precipitous walls, 
while immediately inland the country rises 
to an elevation recorded by aneroid of 200 
feet. In this chasm the river is narrowed to 
about a chain or less and rushes with great 
violence throughout, causing a deafening 
roar in the confined space. The upper end 
of the canon presents rocks of the same nature 
as those described at the portages above. 
One half mile down occur segregations of 
anorthosite, and at a mile the rock is a 
weathered gabbro with stringers of crushed 
granite containing pyrite. The rocks here 
reach the greatest height on the gorge and 
are much mixed, with blebs and strings of 
associated materials. As we near the foot of 
the gorge we meet with large masses of 
crushed granite sheared north and south. 
As gneiss was seen a short distance below the 
canon we may conclude that the contact is 
very near the end of the rapid. Thus we 
have a belt of eruptive crossing the river a 
little north of west. Its southern part seems 
to be more acid, being represented by augite- 
syenite at the Lobstick portage. To the 
north it is more basic, passing into gabbro at 
the canon. Throughout the belt shows evi- 
dence of having been much contorted and 
broken by secondary minor eruptions. 

Twenty chains below the canon the river is 
shallow and swift, presenting a rapid a quar- 
ter of a mile in length, but easily run. 
Expeditions east and west were made a short 
distance below this ripple. That to the east 
showed a bank of fine sand over a hundred 
feet in height, clothed with scrub poplar and 
birch, evidently an old brul6. This is cut by 
numerous small streams which have dug out 
deep valleys of denudation. Without much 
descent this gives place two miles inland to 
the usual succession of clay flat and muskeg. 
At an elevation of 75 feet occurs an outcrop 
of gray mica gneiss to the east of the river. 
The soil is sand, intersected by creek valleys. 
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Ont) mile in, homblendic gneiss is seen on a 
creek. Large poplar and spruce cover the 
whole district. From this point to New Post, 
a distance of six or seven miles, there is an 
occasional outcrop of gneiss, while sand banks 
are continuous for the stretch, showing ter- 
races at 20 and 1(>0 feet. New Post is the 
only trading station of the Hudson's 
Trftdinc Bay Co. on the Abitibi, and is the 

SfcMion. 

only place where supplies of any 
kind can be obtained between Fort Abitibi 
and Moose Factory. Mr. Jobson, the factor 
in charge, has a flourishing garden in which 
are turnips, onions, potatoes, com, cabbage, 
lettuce and radishes, all doing well. Early 
Boae potatoes were rotting in the ground, but 
white late varieties do well ; 300 bushels 
were grown last year. Com will ripen some 
years, but it fails on other occasions. Mr. 
Jobson has several head of cattle, the winter 
fodder for which is gathered by the Indians, 
and consists of the marsh grass abundant 
along the river. The soil is fine sand, argilla- 
ceous in places. As an example of the vaga- 
ries of the river, Mr. Jobson informed me 
that in the spring of 1897 the water rose to 
the foundation of his house, a distance of 29 
feet. The Indians attached to this post are 
rapidly succumbing to the attacks of eon- 
sumption and scrofulous diseases, and owing 
to the decrease of partridge and rabbit are 
sometimes at sore straits for food. As the 
rablMt fails the lynx also disappears for want 
of prey, while the beaver is almost hunted 
out in this district. 

LtttI* AbitIM Rtver. 
Half a mile bolow New Pdst a stream 
enters from the east. Alx^ut two miles up 

this creek brings us to a very beau- 
•tMTiTi^ tiful fall where the water dn^ps 90 
Abmhl, f*^^ almost vertically over gneiss. 

.\ (Htrtago from New Pv^st 60 
chains in lom;th ivnuects with this str««m 
al>K»ve tho falls. In high water only can this 
river W a«HH»udod» as it in very swift and 
slmUow, Hy dint <»f gn>at exertion it was 
amnrndwl VIO miUvi in a Houtht^aat direction. 
Krtmi hore a )H»vta|:e of one and a half mile«k 
br«kk«»u by a Utile lako« U^ds into the Little 
Alutibi river. ThiM latter »tream was fouml 
lo b« 1^ ttUiH'ession <'f rapids, but was de- 
•cet^ded 10 inilea and a tiail made fnvm there 



to the line, a distance of 12 mile 
usual i>oplar and birch were encoun 
the shore of the little river, sinking 
muskeg with scrub tamarac and 
which continues unaltered to the line 
creeks and several small swampy lal 
met with, and the lino intersected 
miles and 40 chains. 

From New Post to the Otters the 
is fairly heavy, but smooth. The bi 
sandy and high, with gravel beaches 
races, a feature never seen on the up] 
of the river where the vegetation re 
the water line. The timber on thii 
(14 miles) is small poplar and spruo 
little pitchpine. 

The rapids at the Otters are extreme 
and picturesque, the river being fo 
Rapids at twecu narrow t>anks snd 
theOct«n. considerable descent. Th< 
red gneiss and bands of dark scl 
pyrite. The portage is on the east i 
is a wide open trail, with corduroy, e 
constructed by the H. B. Go. for tl 
poit of large boats. The soil is sa 
with graveL The trail is crossed 
creek valleys, and there are two si 
scents at the north end. The portai 
miles long, but it may be shortened 
mile by taking the river for that dii 
the middle. The trail does not si 
this is often done however. 

A Resioo of Devoafaui Rocks. 

Below the portage is a barrier of 
requiring care to pass. A mile far 

two small islands and swift 
CMaciovM^- passing into rapids. Th* 
sHuT* portage of 20 chains on 

side which does not appe< 
much used. I found it necessary 
small canoe to portage part of the 1< 
this (Hnnt outcn^ps the lowest memb 
stratified deposits, being represent 
ct^rse red sandstone conglomerate, 
ohams lower on the west side is 20 fe 
same de|K>sit, interstatified above an 
with a dark shale ilipping west and a 
feet thick. This is succeeded by te 
si>ft felsi>athic sandstone, with a hi 
canH^us matrix and with crystals of < 
the cavities. The whole is cover 
stn^ng stony clay. Many landslip 
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ace of the cliff, and blocks of other rocks 
een in sita are revealed at the foot of 
I slips. A little higher up the river, 
site the last described rapid, the sand- 
t is covered by 15 feet of hard gray clay, 

boulders roughly stratified at the bot- 

but not so apparent above. This is 
red with sand and gravel. Almost im- 
ately inland we pass into muskeg. 
le next rapid, the Sextant, is almost a 
nuatioQ of the last; it is broad and 
ow, a character shown by almost any 
rapid from here to the sea. This 
^^ is of course on account of the dif- 
ference between the stratified de- 
8 and the harder Laurentian rocks. On 
west shore at the Sextant a peculiar 
. of dark shale runs from the water's 

up to a height of 20 feet. It contains 
'emaina of several species of algae. The 
ant portage is one-quarter mile long 3n 
east side. At its foot the red ferrugin- 
nndstone occurs covered by shaly dolo- 
i limestone to a height of 50 feet ; these 
itones are arenaceous in places, and con- 
foBsils of Ambonychia, Orthis and Modio- 
A. Aa nearly as I could determine there 
dip northwest of 23 feet in 60 chaina. 
le and a- half miles down is another 
1 of the same character as the Sextant, 

a half mile portage on the east side. 

river drops six or seven feet, but the 
age rises to a considerable height over 

soil. The rock here is a thick bedded 
stone with numerous fossils, for exam- 

Favosites polsrmorpha. 
Favosites tarbinata. 
Favorites hemispherioa. 
neh'opbyllnm HaUi(?). 
Zaphrentiff gigantea. 
Zaphrentis prolifioa. 
Eridiophyllam. 
Oyathophyllam. 
Criooid columns. 

slow this rapid the river maintains a 
heasterly direction, is swift and shallow 
not at all dangerous. Its banks are low 

for the most part, with clay and 
iDf roughly bedded gravels. Six miles 

down we enter the Pudding rapid. 

river here is 400 yards wide and cor- 

ondiDgly shallow. I believe the route 



for large canoes lies along the oast shore, but 
I proceeded down the west side, running part 
and wading through others. A mile or two 
of this brings us to a large island, showing 
thin-bedded limestones, and at its northern 
end a dark soft shale with fucoids apparently 
dipping north. Beyond this island is two 
miles of swift but easily canoeable water, 
filled with islands. The lower part much 
resembles the upper, and has a large island in 
much the same relative position. This island 
is bent into sharp anticlines and synclines, 
rendering it impossible to ascertain the strike 
or dip. Below the island the swift water 
continues, and the river is finally thrown with 
some violence against the west shore by a 
point from the east side. This is a well 
marked spot and constitutes the end of the 
Pudding ; the water is not too rough for 
large canoes. With small boats it is safer to 
track on the east around t ie point. 

Plum-pudding island lies a mile below the 
rapids ; it presents clay shores much torn by 
river ice. Three miles more of somewhat 
shallow water with stiff current 
brings us to the Little Abitibi river 
on the east side. At its mouth this 
stream is 100 yards in width and a foot deep. 
Its water is brown, and its shores low, with 
young poplar. A description of the succes- 
sion of rapids on this stream would be ted- 
ious ; with the exception of a few short 
stretches it is all rapids as far as it was 
ascended, a distance of 30 miles. The more 
important of these are marked on the map. 
This distance cost nearly three days hard 
work to ascend, but, thanks to some heavy 
rains, we were enabled to run the whole way 
down in six hours. Limestone ex- 
posures occur on the lower reaches, 
a very fine one three miles up. 
This rock strikes n. 10° e. and rises into an 
anticline at the rapids. Fossils : 

Rhynchonella sp. 

rentanionis sp. 

Renfilaeria ovata ; ver>' numerous. 

Dentaliuin 8p. 

ZapbrcntiH proliflca. 

Alveolites sp. 

MonticuIi|K>ra sp. 

Michelinea convexa. 

Holopea? 

Orthooeras ip. 

Oomphoctru ip. 
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These are evidently different beds from 
those described on the Abitibi at the rapids 
below the Sextant. There the fauna is 
strongly corraline, while here it is more 
mixed, the brachiupoda being the most 
prominent group. 

About a mile above this outcrop an expos- 
ure of gneiss occurs on the river, forming a 
strong rapid and nsing into burnt hills on 
the east. The contact here is beau- 
tian laUnd fuUy shown, with corals growing on 
DevonUn the ancifUt gneiss sea-floor. This 

Baa. 

gneiss exhibits a vertical dip, and is 
laminated northeast and southwest. The 
next rapid above is also over Lauren tian 
rook, beyond which no outcrop occurs in 
many miles, when Devonian strata again 
appear with 

Atrypa reticxilaris. 
Oymthophvllum sp. 
Hichelinea convexa. 

Several species of Orthoceras and numerous small ffas- 
teropods and laniellibranehs. 

It is therefore ap()arent that the gneiss 
outcrop must represent a Laurent ian island 
in the Devonian sea, or an elevation of the 
gneiss from which the Devonian rocks have 
been denuded. At the end of the trip, 30 
milt's up, there is an apparent outcrop of 
gneiss which probably represents the con- 
tact. The rapids above are very hard and 
the river beyond is a constant succession of 
rapids to a large lake, the Little Abitibi, 
said to lie some distance to the southeast. 
The line crosses the river at the 212th post. 
Near this point gulls and flying loons were 
heard, so it is probable that the lake is not 
far distant from the crossing point of the 
line. A portage leads from the Long Sault 
rapids to the Little Abitibi river, whence the 
ascent is made to the lake. Along this 
stream high banks of clay and sand occur in 
many places. 

To the west of the contact the hill rises 
75 feet, and is composed of boulder clay at 
the bottom and gravel and sand at the t<»p. 
Inland is a level sand area with pitch pine 
for 10 chains. Beyond this the country con- 
sists of muskeg with spruce and tamarac. 
This was traversed for three miles and found 
to become gradually wetter westward. To 
the east there is 30 feet of a clay hill followed 



by 16 chains of six-inch spruce on diy soil 
Wet muskeg succeeds, crossed by a ridge of 
dry land not far from the river. 

The LiUle Abitibi may be said to OMupy t 
valley of denudation in a very level tract ol 
territory, having boulder clay at the bed rook 
and sand, gravel or stratified clay at the 
surface. 

Below the mouth of the Little Abitibi the 
Abitibi is 200 yards wide with low shores. 
Three miles down is Barebone island with 
100 yards of river on each side. This island 
is 20 chains lonK with stratified clay overlaid 
by sand. The clay is peaty, but a washing of 
it gave no indication of its having other than 
a recent origin. 

Ugnltt In Clay. 

Two miles below the island is swift and 
shallow water which continues to the Black- 
smith rapids another two miles. The west 
A deposit B^oro here was carefully examined 
fofiSudSr ^^^ * "^^* above and below the 
^^^- rapids in order to locate the de- 

posit of lignite reported by Dr. Bell and Mr. 
Ogilvie. There is absolutely no exposure of 
shale or limestone above the water line. 
Lignite was found however in boulder clay, 
which WHS itself black with carbonaceous 
matter. The deposit was traced about 20 
chains down the river. At the foot of the 
Blacksmith rapids on the east shore it out- 
crops a little above the water line and pre- 
sents a more compact appearance and a 
roughly bedded aspect, striking b. 10** s. and 
dipping by 15" n. From the fact thtt it 
occurs in boulder clay, and also because the 
dip and strike are quicklf variable, 1 con- 
clude that no inference can be drawn from 
these features. The deposit on the west 
shore bears 40 chains southwest from this 
outcrop. Seven miles down, on Little Cedar 
creek, an ^ a mile up that stream, were found 
isolited pieces of the same linnite. These 
c 'uld not arrive there by glacial movement 
from the Blu:ksmith rapid?*, nor could river 
ice carry them that far up the small stream. 
It is therefore safe to concludn that deposits 
of the same nature occur in that region also. 
It is seen under the same coiiditi ^ns over 
100 miles west, on the Missanabie riv«-p. The 
largest block fou d was two fet)t long by U-n 
inch s wide and thirteen inches thick. The 



PlBrtll 



AUtlbi River 



•89 



woody nature is quite apparent, but it is 
sufficiently altered to break readily across 
the grain. In the beds examined the separ- 
ate trees were always apparent ; in no case 
was consolidation obserred. In the camp fire 
it was consumed by the aid of wood, emitting 
a disagreeably pungent odor. Analysis of 
a dry specimen gave — 

Moisture, 8.016 p.o. 
Volatile matter, 88.68. 
Fixed carbon, 60.408. 
Ash, 2,045. 
Heating power, 6095 calories. 

The occurrence in boulder clay would not 
indicate a local origin in the deposit ; the 
carbonaceous nature of the clay itself points 
to considerable friction of transportation. 
These considerations lead us to conclude that 
the material will never prove of much value, 
but a more extensive examination is necessary 
in order to establish its ultimate importance. 
A few men with shovels and picks would be 
able in a few days to disclose enough of the 
lignite to settle the question of its value. 

From two miles above the Blacksmith 
rapids trips were made inland with the fol- 
lowing results : 



Rise of 20 feet, sand hill with spruce and poplar. 
Greek north, 20 chains clay flat. Very wet muskeg. 

West. Rise of 80 feet, 60 chains of level spruce and 
po|riar land ; 60 chains of dry spruce country to a stream 
flowing' north, the Onakawana river. 

Ths River below the Usnlte Deposit. 

The Black SOD ith rapid probably takes its 
name from these deposits of lignite ; it is 
shallow and 300 yards wide, with the deepest 
water to the east. It can easily be run. One 
and a half miles below the rapid a stream 
enters from the east, known as Big Cedar 
creek. At the time of my observations no 
canoe could enter it, although it may be 
navigable in high water. It is a stream of 
aome length, as it extends still with consider- 
ftble size south of the latitude of New Post. 
Two shrillow rapids of no importance inter- 
BUr Cedar ^^^^ between this stream and the 
Ooi£wiaa Onakawana on the west side, three 
^^^f' miles down. This river is very 
ahoaly and 60 yards wide at the mouth. Rapids 
are almost continuous. Its immediate entry is 
from the northwest, but it soon turns south 
fod runs not far distant from the Aitibi. 
It oocnpiea a valley of denudation in boulder 



clay and does not reach bed rock ss far up as 
obsen'ed. The rapids occur over boulders 
of gneiss and limestone which are more 
numerous where the banks are high as might 
be expected. A little poplar is seen on the 
shores, but the muskeg begins imtuediatel} 
inland* 

To the southeast, opposite the Onakawana, 
there are two belts of high poplar lan<l, fol- 
lowed by muskeg of spruce and tamarao 
with a heavy undergrowth of alder. 

On the main river two miles of smooth 
water is followed by swift and shallow rapids 
to the mouth of Little Cedar creek on the 
east side. A careful study of the surface 
geology was made at this point. There is 12 
feet of level stratified clay at the river's 
mouth ; three chains up this clay rises to a 
height of 15 feet and is underlaid by a hard 
stratified clay of a totally different aspect for 
four feet ; this in turn, is underlaid by (our 
feet of stratified sand and gravel. Below all 
is eight feet of boulder clay. Ten chains up 
boulder clay rises to the top of the hill ; 20 
chains up coarse gravel occurs over boulder 
clay at a height of eight feet. One half mile 
up we have 25 feet of stratified cUy overlaid 
by two feet of boulder clay, in the top of 
which are found shells identical with species 
now living in James Bay. For example : 

Tellina Greenlandica. 

Maconea (ragilis. 

Maconea calcarea. 

Saxicava nigotui. 

Mya gp. 

Several gasteropoda and a species of Pecten. 

Five chains above this are 25 feet of strati- 
fied clay, and 20 chains beyond boulder clay 
rises to the same elevation. The fossiliferous 
clay is black like the ligiiitic clay, and is 
overlaid by coarse gravel with cardium, gas- 
teropods, etc. Across the Abitibi are 15 feet 
of stratified clay, apparently alluvial. At 
higher elevations is found a hard chalky 
stratified clay. It is therefore apparent that 
the rock is covered by boulder clay, which is 
overlaid irregularly by stratified deposits of 
recent date. In addition to these there is a 
belt of varying width following the river, 
consisting of alluvial deposits of still later 
origin. 

An expedition was made overland, a dis- 
tance of 12 miles to the line and &ye miles 
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beyond to the French river. Between the 
river and the line nothing was leen but 

An Exposure ^^^ ^^^ muskeg and 12 small 
ofGjpeum. creeks flowing north. Thia trail 
crosses the line at the 275th post, in the mid- 
dle of an exposure of gypsum having a 
diameter of three miles in all directions. 
The same muskmeg country continues to the 
French river, but is oven wetter and is dot- 
ted with several ponds. 

For five or six miles below Little Cedar 
creek the river continues swift and shallow, 
Enormous '^i^^ numerous small rapids showing 
Spbacuum ^^^^ges running about east and west. 
Mom. X trip east from here revealed a 

river bank only ten feet high, followed by 
half a mile of level land with eight-inch 
spruce ; this passes into continuous wet 
muskeg with small red spruce. \t various 
points in this muskeg I endeavored to ascer- 
tain the depth of the moss, but could not 
penetrate beyond a depth of three or four 
feet owing to lack of appliances and to flood- 
ing by water. At that depth the moss was 
quite perfect, no sign of decay being appar- 
ent ; fragments of birch and small twigs of 
spruce weie also well preserved. The moss 
is chiefly sphagnum, and as it extends over 
an enormous area, with unknown depth, it 
is safe to conclude that we have here an im- 
mense reserve supply of fuel in the form of 
peat. Regarding the extent of this supply 
it may be said that the deposits in question 
cover the whole region for 100 miles around 
the south and southwest sides of Hudson 
Bay. The line for the last 100 miles tra- 
versed an almost continuous tract of this 
kind. 

The scenery through these immense 
stretches is unutterably dreary and monoton- 
ous ; the whole region is perfectly level, 
without the slightest elevation to relieve the 
eye. Travel through such a country is of 
course very arduous, owing to the continual 
exposure to wet and to the immense swarms 
of mosquitoes and black flies engendered by 
the large stretches of swampy land. 

The spruce over these muskegs does not 
average six inches in diameter, and can be 
of little use even for pulp wood. I do not 
wish CO convey the idea that no spruce of 
value occurs in this northern region ; as be- 



fore stated, larger trees are found along all 
the rivers and lakes. 

From the mouth of Little Cedar creek it ii 
25 miles in a northeast direction to the moutih 
.m. *K.«u. of the Abitibi. The river has num- 

TheAbitibl i 'j 

n-ot<»f^ by eroua islands and several rapiaa, 

the Line. _ , j 

all of which can be run down and 
poled up. The line crosses half way down 
this stretch, at the 288th post For purposes 
of navigation the following list may be found 
useful : 

One mile, island of 25 chains. 

Four miles, several 20 chain islands. 

One and a half miles, shallow rapids and islaadB. 

One mile, 30 chains of bad shallow rapids. 

Two miles, pass three small islands. 
' Two miles, island, hard rapid, channel east side of west 
branch. « 

Four miles, shallow and swift, not rough. 

T>»'« miles, several islands and some shallow water. 

Four miles, three l^rDre islands. 

Three miles, islands and swifter water where the river 
widens and passes into the Moose through several mouths. 

At the end the rapids become heavy. It 
is advisable to run down the west shore as 
far as possible and make a portage past the 
worst part. The portage is about ten chains 
.long and avoids a very bad swell. Care ii 
required below the portage, as there is still 
rapid and shallow water. The rock here is 
a thick bedded non-fossiliferous dolomitio 
limestone, 12 feet in thickness. 

Moose River and James Bay. 

The Moose river at the mouth of the 

>bitibi is over a mile wide, is shallow and 

, fairly swift. A clear sight K. 40* 

Courses and * 

Rapids of the E. (mag.) bears on a green point 
on the south side. In this dis- 
tance are two long shallow rapids which can 
be best passed by crossing to the north side 
of the Moose as soon as possible after leaving 
the Abitibi. This manoeuvre also enables 
the traveller to avoid a long bar stretching 
into the river from the above mentioned 
point on the south side. From here the 
course lies 66** e. of k. for six miles to a point 
on the north side. In this stretch are two 
small rapids. A mile below the point, at a 
bearing of 80^, is the last rapids and the head 
of tide-water. Throughout tliis distance the 
north side is preferable, both for the reason 
already given and from the fact that the 
clearer waters of the Mattagami and Missan- 
abie keep to that side and do not mix with 
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the muddy water of the Ahitibi to the south. 
Below the last rapid it is seven or eight miles 
to Moose Factory. A chain of islands occu- 
pies the middle of the river, which widens to 
two or tbree miles. Moose Factory is on the 
aonth side of Moose island ; the traveller 
•hoald keep along the north side of the 
islands un il seven miles down and then turn 
south between them. All along the Moose 
river and on the islands appear do]x>sits of 
boulder clay or of strong stratified clay. 
Inland the country is very flat and shows the 
characteristic muskeg. With gradually in- 
creasing width the river continues 12 miles 
below the Factory and enters James bay. 
It ia impossible for a ship of any size to ap- 
HflAd of proach nearer than this to the Fac- 
^^tion ^py rjij^g Company's vessel, the 

^'*****' Lady Head, anchors at this point 
and dischaiges her cargo into lighters which 
are towed by a small tug to near the port, 
where a second transhipment into small 
barigea is necessary in order to effect a land- 
ing. Outside the anchorage are bars which 
require all the skill of the pilot, taking ad- 
vantage of high water, to pass. 

Features of James Bay. 

James Bay is so shallow that 15 miles of 

shore is said to extend between high and low 

water a few miles north of Moose 

TbeRisiiic 

Bcckm of river. That this shallowness is duo 
in part at least to the fact that the 
whole region is gradually rising may be seen 
from the following observations : 

1. On Little Cedar creek at a height of 25 
feet above the stream, which probably repre- 
sents irO feet above tide water, were found 
ohella of animals now living in the bay. 

2. Old inhabitants of Moose Factory unite 
in saying that islands in the bay, which were 
mere specks within their memory, have ob- 
tained considerable size, though seldom, if 
ever, covered by the water. 

3. A marshy island opposite Moose Factory, 
which is now at least a half mile long, is well 
ont of water at high tide, althou . h covered 
with water only at the time of the spring 
freshets. Within the memory of men no 7^ 
liring at Moose Factory it did not exist at all. 

4. A river of the size of the Moose would 
liaye cut a channel some distance inland had 



not some such secular movement negatived 
its action. 

The shallowness is in part owing to the 
silt which is borne into the bay by many of 
the rivers entering it. Whether the bars 
now existing are constant in position is hard 
to determiu.e on mere information. In con- 
versation with men at Moose Factory I re- 
ceived the most contradictory information on 
this point. This is a matter of importance 
because, if shifting in nature, these bars 
would require constant dredging in order to 
keep a channel open. If constant in position 
I would conclude that the rush of tide and 
current would tend to keep them open. 

Whether a harbor is possible at Moose 
Factory is a question entirely outside the 
scope of this report. I give these few facts 
and must let the reader draw his own conclus- 
ions. I am certain however that it could 
be done only at a great outlay. 

Commercial Aspects. 

There are no fish of any account in the 

Abitibi. Whether or not they are numerous 

in the bay is again a questionable 

FIfh and the . / , , , ? ^ x. 1 

Fur-bearing pomt. I have heard that tish were 

Animals. , . t-n* ^2_ ±. 

so scarce that it was difficult at any 
time to obtain a mess. On the other hand, 
schools of lish were so compact as to impede 
the navigation of small craft. The most 
reliable information seems to point to the 
scarcity of fish of any commercial value. The 
fur-bearing animals do not seem to be seri- 
ously decreasing. Otter, fisher, marten, fox 
(red, silver and cross), mink and beaver are 
still numerous, and the annual yield is about 
the same as formerly. 

Moose Factory is over two hundred years 
old, and has been for some time the main 
Moose point on James bay. Here are 
Factory. situated the head offices for the 
region ; as the vessel from Em^land lands all 
supplies here it becomes the centre of distri- 
bution for the whole bay. The populati(n is 
about 200, consisting exclusively of H .B.Co. 
employes and their families. Several hund- 
red Indians are connected with the post. 
The company has a small sawmill which 
manufactures lumber (spruce) for all the poets 
on the bay. A boat building shop is also 
maintained, which has turned out vessels 
capable of crossing the open bay. 
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Moose Factory also oonatitutea the head- 
quarters of the Church Missionary Diocese 

^. . ^ of MooBonee. A substantial church 
HUiiom CO 

the indiani. has been erected, as well as a resi- 
dence for the bishop. Outlying stations have 
been established at Fort Hope, Fort Albany, 
York Fort,* Rupert's House, etc. The Indians 
are all, nominally at least, Christians ; most 
of them are able to speak English and to 
read and write in their own language (Swampy 
Cree). They use a system of phonetic spell- 
ing well adapted to the language. South 
of New Post the Indians are Ojibways, and 
adherents of the Roman Catholic church* 
These Indians do not use the phonetic writ- 
ing, but can write in the ordinary characters 
as taught by the Catholic missionaries. 

French River. 
On the south shore of the Moose, opposite 
the last rapid, the French river enters. Its 
course is a little east of north for 
mtem of the last 32 miles. Above that point 
^"* it divides into two streams, which 
again bifurcate and reach more more than 100 
miles inland. To the east, by means of tribu- 
taries and small lakes, a route leads to lake 
Sagima, which enters James bsy by the Forty 
Mile river that distance east of the mouth of 
the Moose. To describe all the rapids and 
other features of this 32 miles would be very 
tedious. Suffice it to say that the river is 
100 yards wide on an average, expanding in 
places to a half mile and filled with islands. 
The current is strong all the way, but no 
portages are required as all the rapids can be 
poled. The more important of these are 
indicated on the map. The shores resemble 
those of the Abitibi in the same latitude. 
Many limestone outcrops occur. Some high 
banks are seen in which are fossils resem- 
bling those found on Little Cedar creek. 
Above the fork the east branch was first 
ascended. Five miles up it is a large deposit 
Oypram ^^ gypsum, 20 chains long and 12 
Jgj^Jtin feet thick. This is the thickness 
Branch . of the exposure, but the whole thick- 
ness of the bed is indeterminable. This 
deposit is mostly gray in color, but pure 
white granular gypsum also is seen as well as 
patches of well crystallized selenite. 

Six miles above the junction the stream 
breaks into two, the Ka-wuk-e-ka-mas-tuk to 



the east and the Wa-kway-ow-kas-tik to the 
west. Both were ascended a short distsnos 
and found to become more shallow and rapid. 
The eastern main branch was also ascended 
six or seven miles and found to be the same 
as the other two. It is croased by the line 
several time', a» shown on the map, and ii 
known as the Kah-pah-nay-ow-sis-tik. 

Summary of BxploFBtlon. 

The region covered by this report may be 
considered as the basin of the Abitibi river, 
including the district around Frederick 
House river and Nighthawk lake. A de- 
tailed description has been given, a^id in the 
following summary will be found a genenl 
description under various heads. 

AblUM River. 

The word Abitibi has a somewhat obeoara 

meaning. It is possibly best translated as 

the river whose waters shine white 

istica of the at a distance ; referring to the 

^^' muddy nature of the water. From 
the two portages to the Otters, while there 
Ae many rapids, the intermediate stretches 
can be ascended without the use of a pole. 
Below the Otters, over the limestone area, 
the river is much more shallow and continu- 
ally swift. It has already been noted that 
the general appearance of the upper river is 
in sharp contrast to the lower portions. Thii 
is best seen in the fact that the river is 
deeper at its margins above, permitting a 
canoe to approach close to the shore while 
the vegetation reaches to the water's edge. 
Below, this is entirely different, as the mar- 
gins are sh<ftllow, forcing a canoe some distance 
into the river in order to float with safety, 
while beaches extend all along the limestone 

region. 

Soil and Affricoltare. 

Large areas of dry clay soil extend around 

the Upper Abitibi and in the region of 

Nighthawk lake, while sandy tracts 

cuy, 8*nd occupy the districts northwest of 

and Muakcy. 

Frederick House lake and the 
height of land between this lake and the 
Black river. Throughout this section, on 
passing inland, we come to extensive level 
tracts, wet in places but underlaid by firm 
clay soil. If these stretches can be drained 
in the process of clearing it would open up 
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^r part of the country as far north as 
B<*nd for agricultural purposes. All 
le river as far as this point the river- 
elf, with a width of two miles, is now 
tly dry to take the plow. North of 
id the country is decidedly wetter at 
ance from the river, and cannot be 
d as other than muskeg. The river 
still dry and high, but is not cpm- 
' as good soil, being far more eandy 
9red with a less luxuriant vegetation, 
liderable areas of arable soil exist 
ower river. The line itself for the 

miles traverses almost continuous 
The climate permits the raising of 
it it is a question if cereals will ripen, 
las been raised at Moose Factory, but 
ring cannot be depended on. For 
kising I think certain parts of the 

would prove excellent, as grass 
ell and the crop of roots would fur- 
d winter fodder. 

Timber Redources. 

the exception of a few small isolated 

pine was seen in the whole district. 

Along the rivers and on the shores 

of lakes the timber is uniformly 

: poplar and birch, the rough bark 

variety of the former tree increas- 

;he north. In the wet clay flats 

f fair size extends over large areas. 

iber will eventually be of great value 

wood. Trees of a large size are not 

IS, the average being about ten inches. 

muskegs very small and useless red 

[>redominates, extending over hun- 

square miles in the northern part. 

dar is seen, but not enough to warrant 

lent industry. Alder, hazel and sev- 

;ie8 of willow are the characteristic 

Mineral Resources. 

)ting on the rivers no outcrops of 
seen in the whole region, so well is 
the country covered with soil. 
^ Where observed the rock is barren ; 
o substances of economical value 
en — the previously described lignite 
deposits of gypsum. At the head 
•f ihe Black river rather better look- 
B were seen ; I understand that some 



finds of gold and copper have been reported 
on the Riviere Blanche. It may be that 
prospecting in this region might be rewarded. 

Water Powers. 

The volume of water in the Abitibi, while 
subjected to enormous variations, is always 
LocatioM sufficiently great to develop power 
SbUnd^***" *^ several places. On this river at 
BowM^^^ the Iroquois falls is an ideal loca- 
RiTera. ^jj^^^ ^^y^ ^ vertical drop of 24 feet. 

Another excellent place is the first falls on 
the Frederick House river, where we have a 
46-foot descent in the distance of two chains. 
Where vertical falls are not the rule on these 
rivers, we hnve sufficient des'^ent within & 
few chains at the Oil Can portage, the Lob- 
stick portage, thn Three Carrying Places, and 
possibly the Sextant. 

Fur and Game. 

Small game, as partridge and rabbit, are 
not numerous. Duck are said to be plentiful 
DQok on Night hawk lake in the spring, 

MooM ao^ but they are very wild in autumn. 
uliing Very few are seen on the lakes and 
Animals, rivers farther north, but the Indians 
report them to be numerous on the bay, 
although very shy and hard to obtain. In 
the southern parts of the district moose are 
coming in from the west ; red deer are almost 
absent, while caribou are rare. The small 
swampy lakes which abound in the level day 
areas have at one time swarmed with beaver, 
which, though still plentiful, have suffen^d 
considerably from the improvidence of the 
hunters. As a whole the region may be con- 
sidered a fsir producer of the ordinary fur — 
fox, otter, fisher, marten, mink and muskrat. 
Qeolofflcal Features. 

Huronian rocks, consisting of altered dior- 
ites, pyrites, gray quartz schists and some 
soft decomposed schists occupy the 
Arch wan country to the south, extending'*aa 
rSmauSn.. ^«r north as the head of the first 
long rapid on the Frederick House 
river. The line of contact of this belt crossea 
the Abitibi below the Iroquois falls. From 
this point to the Lobstick portage Lauren- 
tian gneisses and mica schists crop out occa- 
sionally. The narrow Huronian belt 'from 
the Lobstick to the foot of the Canon or Lonf^ 
portage consists mainly of augite-syenite^ 
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|)iiMiiin){ iiiM) f(al)brf) to the north. Beyond 
thiM {Hirtagu liaurentian gneiss extends to the 
IHwoninn ooniact alx)vu the Sextant rapids. 
Tho whnlo nt^ion Hurrounding James bay is 
oooiipifd by Devonian Htrata of sandstone, 
ahab« and linumtone, the latter rock predom- 
inating. In these limostonea Dr. Bell has 
r^|H)rtod gy))Nuni and clay ironstone ; the 
fonnov only of theHo HulMtances was seen. 
HuiH^riioui **w««r<Hng the surface geology, the 
«(<>iKviiu Huporfioial deposits in the southern 
\vkTi iM unif«>ruily atratitied clay. Farther 
north boiilder clay in overlaid by sand and 
atrat itunl clay. The mantle is of considerable 
thiokneaa, reaching to 100 feet or more. 

MissaiMbie River. 

Tho ix^t\irn trip waa made via the Miasan- 
abitt river. In the following |uuragraphs will 
Ih» ftuuul a short Nyno|Mia, dealing chiefly 
with Ihe navigation of the river : 

In IM tHvpnlan Belt. 

Kr\^n MiM>ae inland to the mouth of the 
Aliitibi ha* alr^>ady betm doiu>rilHHi. For 16 
MMiMm^i **** ** milea abi>ve that |Hnnt the 
^•^'**^*^ livor is wide and shallow, with 



uvii\ya\^ift plaot«« and thrtHi^ that might be 

\^lbHl rtipidH^ the laat a fairly hi?«avy i^e. 

NumoiN^ua lalamU \H\nir hew» aiul the river is 

wide. VSve nuKv« u)k after i^^ss^ing a mile 

\4 \sxi\tniu\>na ahallow ra|4vK ia an o)¥»n 

atrx^U^h f\\r a mile and a h>lf thr^H^:h an ex- 

Hvi\aite de^sMiit \v( ISV|>Hum km^wn a» the 

WhUe U^vVa, Alwt* the^e be\l* the nrt^r 

iuri\>w« x^Md \SMitaina vKxme Ur^^i' isdaud^ I 

fVdU^>tiv\l the noHher«\ ohannol and ^^awed 

tw\^ Hai\l mpida S\\ mdt^aK^v^ th« \Vhit« 

Uss'kM i» \^i>ax U\s>Me i«Uud« |vmi whkh tli« 

w««^ VMUA witK a »t«tjt \s\rt>^ut^ but ia IK^ 

a^l>s^« ^M- \Nv\^K tV )V|4at i*le mh) tW 

jm^Vs'lwNU NMi «^ Matta^uu i« aKnil aiv nuWe 

\s^^lmH>^^xV> a>vaU>'« aiHl ««xtfl tK>r «h^Ki 
M^Kvv U\\\^^i miKh'K v^ t\H\ md<t>* ^^ ftut 
^»Wu bm ^b>^>imv£ * *^>«^i ♦ntt' <^ttv«t. 
^\v^^\ ^\^U»« ^^H\^v V* a »tiN»*\< n^^vKi a\Kl a «v,W 
W>\v»Hd ^wx^Ks'^^ ^ilK sSN^vMaul K^l ^j^n-^t v a 
^w-^U \^>vk *Nv>v ^hO>n>« !%K'\^^ ^Nn^ V%x^ x^^vsi 
VK^\>^ trkv* \^\s^k aiv »Siv>* xh^^kK a^nv ;V*i 
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of these is swift water and a rapid one-half 

mile up. A mUe or two beyond the Poplar 

river enters on the south side. Thia is a 

stream of considerable size and serves well as 

a landmark. To two streams entering dose 

together on the north side is ten miles. On 

this stretch bad water extends for a mile 

above Popkr river, followed by a piece of 

good water to three rapids separated by aard 

stretches of a mile each. Above thew 

streams fairly smooth water extends for two 

or three miles, when we pass a small island 

For four miles good and bad water alternate 

to a fairly hard rapid. From here to the 

Wabiaka-gami river on the north are ten 

mUes of good watei. Coal river enters from 

the south 10 or 12 miles on. In this reach 

the water is good, broken only by two minor 

rapids about half way. The banks here are 

high and consist of day, scarped in pla<»8, 

and showing deposits of lignite resembling 

those on the Abitibi. Eight miles beyond 

the Coal river the MiManabie turns abruptly 

to the south. Two miles beyond it paasei 

out of the Devonian area and enters » 

Horonian belt. 

la tlw Haroalaa Belt. 
In tlie course of six nulee southward we 
have a iapid« then two miles of fair water to 
three bad rapids. Above these w 
IfSiSS?* still another strong one which is 
b«st pawrrd on the west aide and a 
crv«aiBg made above to the foot of 
tlie Lc«$ porta^ on the east side. This 
)x>rta^ i» one and a half miles long and is 
fairly Wv«I Above it, it is neoesBary to pole 
x>iie and a half miles to the Stone portage of 
vHV^-luJf uiW <M the same side. Between 
the $<K>Qe pona^e and the Riverside portage 
v>a tW v^pfMsite sale v^^^R<^ miles) are several 
hard :ttreci:iM» nequiiing poliiig and tracking. 
Hw Riv^K«s«fte poitace paasea a very pictur- 
«4^ifte ^>t$« :ti wltacJi tbe river narrows to 
W« tiuux a cfisacx : it is a balf-mile long and 
V^yi> twve^ c&aras of easy poling Ining 
«» tv- :^ iVtt^^Mns^ Ho«ae portage* also on 
;W w^ne sgckt : :t a» sbcvt and caaj. A few 
wu W N^* ^x%i w:a»r ext«ai above this portage, 
wWt wvtMEONT a ftKiea «€ rapsda, consisting 
^^e' ^sar «aa;;3t ooxe aoai icans aunor ripples. 
v^NNA w«Mc ^x^Wfcii ^ ^ka Bovth of a river 
>^e' iik^ttM «M tKt& t^ wegi known as the 
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i^ishquaia. Four miles farther brings 
Lower Skunk island, before reaching 
we ascend three rapids. There are 
of these islands, known as Lower, 
9 and Upper Skunk islands. From the 
it is five miles to the Kettle portage, 
which are some rapids. The portas^e 
he west side, and short. Above are 
continuous rapids, then a mile of fair 
to the Black Feather rapids, which are 
heavy. The lower part was poled, but 
he small canoe it was found necessary 
tage the upper part. Five or six miles 
)d water, broken only by one or two 
) of no importance, bring us to the 
[sland portage of three chains. From 
»rtage good water extends seven miles 
cagee rapids. Th^'y are fairly heavy ; 
mt was found necessary at one point, 
veen Kakagee and Sandy bay, a dis- 
>f six miles, are four rapids, the first 
;ht, the third heavy and the last at the 
the portage. Sandy Bay portage is 
on the east side and past a very pretty 
Three miles of good water bring us to 
Rock portage. This is a chain in 
and over an island. Good water ex- 
ibove Sharp Rock portage for two or 
niles, when a portage is necessary on 
st side. Above, poling is required for 
ins, when we make the Beaver portage 
hains, also on the west side. Beyond 
iter is swift, rendering poling neces- 
r a short distance. Good water suc- 

the Albany rapids, a distance of nine 
rom Sharp Rock. In these rapids the 

1 broad and shallow and there is a con- 
de fall. The rough water extends 

or 90 chains and can all be poled, 
ibany river enters from the west a 
listance above these rapids, 
n the Albany river to the Devil's 
is eight miles, the first part of which 
1 water to a sharp turn known as 
's Bend. Then succeeds swift water to 
vil's rapids. At this point and above 
e hard rapids ; I found it necessary to 
) three times, the last by the Sugar- 
>rtage on the west side. Twenty 

above is the Achuter portage on the 
ie. Three miles of good water bring 
he Double portage on the east side. 



This portage is 25 chains in all, but is broken 
in the middle by a bay of the river, whence 
its name. The Brunswick river enters on 
the west side four miles above this portage. 
Four miles above the Brunswick river a hard 
rapid is caused by a spit of gneiss from the 
east side. Four miles more brings us to a 
small ripple followed by nine miles of good 
water to a heavy rapids requiring a lift-out. 
A small chute, with a drop of four feef, 
occurs three miles up. Six miles from here, 
after passing a river of some size, we arrive 
at St. Paul's portage on the east. A little 
rough water follows, and then good paddling 
to St. Peter's portage on the west side. In 
the next three miles are two long rapids to 
pole and then a half mile portage known as 
the Greenhill. It is on the south side and 
occurs where the river makes a bend to the 
north. It turns south again beyond the 
portage, and a mile brings us to the Wavy 
Rapid portage on the east side. Just beyond 
the river turns north again and we make an- 
other portage over an island. A short dis- 
tance up is another rapid and a portao^e on 
the east side ; below it is a stretch of bad 
water and two small ripples above. Beyond 
the river resumes its southerly direction, and 
a mile brings us to a short portage on the 
east side known as the foot of Swampy 
Ground portage. This is followed by 14 
miles of clear paddling through a level 
swampy district. A series of rapids follows. 
A portage on the east side of ten chains 
passes the first ; the next two must be poled, 
and the last may be run or may require a 
portage according to the size of the canoe. 
A little beyond a long rapid breaks the river 
for over a mile. It may in part be poled, 
but short portages are necessary. Another 
means of avoiding this obstruction is to make 
a half mile portage on the west side into the 
Nottawa river, which enters the Missanabie 
above this rapid. This stream is now so 
choked with driftwood that after descending 
20 chains another half mile portage is requir- 
ed to regain the river. Three small rapids 
obstruct the navigation at intervals above 
the Nottawa. Clear water then continues 
for five miles, when two hard rapids occur. 
The first can be poled or tracked, while a well 
used portage of a few chaina enables us to 
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pass the lecond. Three miles above this we 
enter Miasanabie lake. The course is along 
the northerly shore, in a southwest direction, 
for 20 miles to a rocky point, where another 
arm from the north joins the lake. From 
this point we cross in a westerly direction to 
the opposite shore, follow t north for a mile 
and arrive at Missanabie portage. This port- 
age of ten chains leads to a long thin lake ten 

miles in length. The Height of 
§^^^* Land portage passes out of the ex- 
gj^jJJlJJ treme western end of this lake and 

enters Dog lake. It is short and 
somewhat swampy. Dog lake is very crooked 
and is crot^sed in three places by the Canadian 
Pacific Railway. From the portage to the 
station is eight or nine miles, but the route 



is so crooked that I am not in a poeition to 
deecribe it. 

Before closing this report I wish to expresa 
to Mr. Niven, to Mr. £. Neelands and to Mr. 
W. S. Ritchie, members of his 
Udfemenu. party, my sincere thanks for assist- 
ance afforded me during the summer. My 
gratitude is also due to Mr. Broughton of 
Moose Factory and to Mr. Jobson of New 
Post for valuable information and kindly 
treatment, and to the Very Rev. J. A. 
Newnham, Bishop of Moosonee. I am also 
indebted to Professor Coleman of the Uni- 
versity of Toronto and Geologist to the 
Bureau of Mines for valuable advice and 
assistance in the preparation of this report. 



QOULAIS RIVER TO DALTON. 



By W. A. Charlton, Jr. 



LSUANT to inBtructioiiB received from 
he Director of the Bureau of Mines to 
pany the survey party of Mr. Speight, 
., upon a Meridian Line to be run from 
»rth end of the line between the town- 
of Hodgins and Whitman dueTtiorth to 
ain line of the Canadian Pacific Rail- 
kt or near Dalton, I left Toronto July 
>8, in company with Mr. Speight and his 
ints, and arrived at Sault Ste. Marie 
ly foUowing. 

t starting point of the line between the 
hips of Hodgins and Whitman could 
>8t easily reached by a walk of twenty 
inland from Gardenf river, but it was 
lary that some of the party should come 
h the canoes by way of the Goulais 
My instructions required me to 
ipany Mr. Kennedy, forest ranger, in 
rips from the line, and to undertake a 
apical exploration of the tract traversed, 
tquently I was detailed to accompany 
Cennedy into the country east of Batch- 
% bay, watered by the rivers Batchawana 
yhippewa. 

In and Around Qardcn River. 

rden River, situated upon the Indian 
rve ten miles east of Sault Ste. Marie, 

is a most picturesque spot and 
^'***° well merits ito name. The soil 
« there is sandy, but fine crops of 

potatoes, cabbage, etc. are raised 

the pasturage is excellent. At Echo 

five miles east, the land is a good clay 

and is the centre of an industrious 

ng community. 

e mile north of (harden River station, on 
oad leading to Hodgins township, we 
id extensive gravel beds, the property of 
Canadian Pacific Railway Company. 
»nd these the country on both sides of 
oad is well timbered with maple and 
For ten miles the road is good and 
ilopes gradual, after which high rooky 



bills are encountered. Several swift running 
streams were passed, two with gray clay bot- 
toms at the points of crossing. Along the 
roadway timothy was growing to a height of 
three to four feet, indicating that the country 
if cleared would make meadow and pasture 
lands of the first quality. 

At about eight miles from Garden River a 
stretch of red sandstone crosses the road, 
«._,,- and again near the eleventh and 

Rocks of the ^ 

Cambrian near the sixteenth mile similar 

System. 

stretches were passed. As we 

neared the Goulais river the country was 

seen to become very rough and mountainous, 

and from the hill- tops a good view of valleys 

well-timbered with spruce was obtained. 

The OoulaU River Valley. 

Where the road first reaches the Goulais 

river the Sault Ste. Marie I'ulp Comjiany 

. _. , , h&YH established headquarters for 

Asnoultaral 

Undsonthe their wmter camps. Here is a 

Qoulaia. 

considerable clearing, and potatoes 
cabbages, turnips, carrots and onions were 
growing. The clerk informed me that this 
agricultural stretch extended, brokenly, one- 
half to one mile on each side far down the 
river. But above these camps the hills close 
in, leaving little level land between the river 
and the rough upland. The north bank of 
the river here is of sand and gravel, the 
south bank is a gray clay. A few miles from 
the headquarters of the Pulp Company's 
camps is a prospect owned by the Chicago 
Lumber Company. Samples of ore shown 
me were well mineralized with galena, cop- 
per and iron pyrites. I understand that a 
fifty-foot shaft was sunk in 1897, and that 
some drifting has been done. 

Rock Formations of the Line. 

For six miles above the camps the bed of 
the river is mostly gravel and sand, w th 
lAorenUan stretches covered with large peb- 
Qneias. \^\qh . g^ )||jf iQije west of the line 

and one and a half miles from its starting 
[1»7] 
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pniiil in li NorioH of fallH, 35 foot in all, with a 

ptirlu^o <iii l\u) oiiHt l)ank thrt'O-eighths of a 

tiiilo Idii^. Tlu'Ho ffillH arc over ruck of the 

liiiiiiviitiHil KiuMHN, and be1(»w the river bed 

iH wi'll lUlcd with hoiildorH, moHtly weathered 

KhoiNH and granitt^ Kaat of the falls is a 

uittrninio doptwit of ((ravel and Band, here 120 

f(M>l high and oxtonding northeaat, along the 

(VUktorn Hido of which a stream 20 ieet wide 

llowM Roiithwoat, emptying into the river. 

AlMuit four niiloH above the fallH several clay 

ItaiikN w««n« notml on the west aide of the 

rivor, ono 70 feet wide and 25 feet high of 

gray at rata. The water trickling down these 

Ih^uUh wan iHild but aoft. At this aeaaon of 

tUit y\>ar the river is quite shallow, and the 

«>uirtmt Inking swift, averaging over two and 

on«« half milea |H>r hour, it is necessary to 

|H\W in aikHMiding by camnv 

At the HtKHUul falls near the 5th mile, a 
band of »chi»t\«t« n^ck 20l> feet wide onuses 
MiMikM ^^^*^ rivi^r, showing evidence of 
i^Wr iv>^(*i» ii^t^^iuio pr\\»aun> and cru^ing. 

Th^ iNvK i* chietl^v mica schist^ but in places 
wvr«^ »encito schist* ht^vily cbarf^^ii with 
wpiH^r pvnt^^. A hunl darkgn^* r\x*k with 
)M^tv\l Aurfa^v wallc\i the ^^.^hists on the lower 
aid^ Vp the l>auk, aK^e t.h*» sweep of the 
water, this rwK sho^^nl little circular uvsnes 
\x( K^xr^^Nleiulo crystals u(Hm the surface. 
AWxe the fa IK ^^^ the east bank. ris«>« a 
H^ranUe Wutf uearl^v TxH^ feet hi^h, and frvHw 
the top \xt ihu a )ii»at number %4 similar ri»> 
^IV|BS >fcei^ ii**eu xxx the surr^^uudin^ xvuntxr. 

\Vx a t^tp^>a»t N^f tbe i^i mile a hortxbleitde* 
^«%^uiH^ ^uci»* ^as ciKvuntervsi, Kit :he j:en- 

vvA*\vwutv\ tsvk w theiv.Kacr.e^'** 
Ws>^«w>i VI t>.c S5h nv.tc A c\N)\:acc N>t the 

i\«xv,;e ^i\c*,sA >fc\;h ai\ attertxi c^ark . 
^\i^> ^N^^ne \vii*.x iV *;r,Vc lv:5\^ >lle^s l\> 

H\*v>^xl Vk s^a ;>fc\^ xv\Vx tet>vr Oil *: :>.^ 

S*svH vt\vwii.,\\^ <^^v 4v ie>*'^x .X j^^-sv. ^fe-s^. 

\V " x' • %: X ^^^ ^ ■ - !>' ^ \NN^ ,%Vn ^ : , \ V ,V> -."^ ''.*C« V 
%^ \ .'«• ^v,v ^^f*" • \ ' «i AV* %*>X« »v>». >\%'v,VA*> *:• ,V 

ye» >v J>» ^ ^V>»H\ <^ x>A 1^ M«^MMM ^"^ ^ «<ees. 



The bed of the creek below and above was 
full of boulders, weathered granite, gneiss^ 
diorife, diabase and some fragments of 
schists. 

Between the 15th and IGth mile there 
is a contact with the gneiss of a coarse-grain- 

8Ute« and <><^ ^^^^ B^Y granitoid rock, north 
Schista. iQ degrees west, and this gives 

place beyond the 16th mile to an area of slate 
and hornblende schist. Chlorite and sericite 
schists were met with on the shores of little 
lakes in this vicinity and up to the 21st mile. 
Beyond the 2l8t mile granite-gneiss again 
appears prominently and continues unbroken 
to the 26th mile, where slate and chlorite schist 
cross westerly. Some lean-looking quartz 
veins were passed in this locality. Two miles 
east of 26th mile slate was passed close to 
a little lake, but this seems to be included in 
the gneiss which appears at the 27th and 
continues to 30th mile, showing much mica. 
Between 30th and 32nd mile seTorml areas 
of hornblende schists were noted, and two 
miles west of the 32nd mile a contact was 
crossed west 10 degrees north. 

To Uie east of the line between 36th 
and 38th mile several parallel dikes of diabase 
cut th'OUfch the gneiss in a north- 
westerly direction and west of the 
3Tth mile diabase dikes, green schists and 
l^yllite parallel to the first named were passed. 
East and west of the 36th mile the eoontry isa 
$UvX>MMon of high bare blu& and the river a 
«^^riesof ch uies and falls f oraone distance below 
the line. But a Ittle northwest of the 37th 
cii;e« :he land is lower and more level, the 
hilis |>t>we n uiu: :he ap^Maiance of bavins been 
v\>rR x>r ^Kxnd d.^wn, Mag low crowned and 
da: aad ccviKed viih a mantie of giimvel and 
w^L:^f«aa^i. Nsz^KoasHttle lakes were passed 
Seoe. AKx:: T^^ree ziilea w«k of 38th mile 
.ItftSuMf i^.'kes i=ii KBiCI aneaa of hornblende 
ic->.^*c* <vtec5c.-r;c r>:r:i*r{y wer« observed. 
Isf>c«'eifc: :^ ;^i a=ii 3^h mile two little 
';^^ cc\>H^ i^ 1 ^!«« arjccai ikie abocvs ot which 
«L t; £c>> crsMc iciriic. F^'iea the 3Mi to the 
^>c> :S* ,v<txtry -» w-C c«>««red wixh white 
«a3^ ».7^i ^-c^axx^ Txtf^rcKC. 

% ! f»n « d a w ^ai«»Hl VN«r. 
K >n»^> «>c uie X.-afismL Rver iiiiMia the 
"^frt ai -Yf f IVY -nw mm Vrn-mii tkm thi whito 



KlikML 



II 



Natural Resources of the Country 



199 



Laurentian gneiss which rises abrupt- 
feet and slopes to the west, meeting 

the Montreal river a quarter of a 
ao mile west, the river here cutting 

through the rock and falling 36 feet 
e. We crossed the Montreal river again 
rvals up to the dlst mile, and during 
stance I followed the banks on foot. 
I western bank, at about the 42nd mile, 
k of intrusive diabase 600 feet wide cuts 
h the gray granite and gneiss north 
fees west. Several dikes of the same 

rock were passed while crossing the 

hilla east of the river between the 
nd 45th mile, and a large area of eaus- 
E^bbro. These lay parallel or nearly 
1 to each other, the strike varying from 

degrees west of north. 

n the 4l8t to the 47th mile the land 
y and uneven, with many high hills 
luffs, and the country rock is well 
nated with iron. At the 47th mile 
a stretch of comparatively level lands 
vered with sand, with areas of moss 
iskeg. This stretch extends brokenly 
59th mile, and rock exposures show a 
grained crumbly biotite-gneiss through- 
is distance. A brul^ extends from the 
• the 54th mile. 

le 59th mile, on the north bank of the 
ran nver, a hard gray medium- 
grained granite-gneiss succeeds the 
kod poor variety of the last ten miles. 
Beyond the bank of this river there 
ble rock exposure up to the 73rd mile, 
antry generally presenting a rolling 
of muskeg and ridges with some hills 

1 with sand and well wooded. East of 
h mile and extending to the north for 
liles and to the east for several miles, 
xtensive sand plain with stretches of 
le. 

jrttawan River to Lake Windermere. 
September 19th Mr. Kennedy and 
Mr. Speight's camp to explore the 
of lake Windermere. We left at 
xl and rejoined the camp at the 
d mile. Several bays of W indermere 
ntered and explored, rock exposures 
]g a common whitish granite-gneiss. 
. beaches of white and red sanda were 



noted, particularly along the nouth shore of 
the main body of water. From lake Win- 
dermere we followed the outlet west and 
north towards Dalton. Gneiss predominated, 
Oneiwand ^^^ ^^^eas of true granite were 
«"»nite. passed at pointe west of the 84 to 85 
and 86 to 87 miles. Talc schists were observed 
west of 84 to 85 miles. About west of 88 to 89 
miles the river enters an area of sand and 
gravel with banks varying from 10 to .30 feet 
high. We made a portage somewhere in 
this region crossing to a little lake, and 
thence over the sand plains to the railroad 
track one mile and a quarter east of Dalton. 
The next day was spent upon the hills north 
of lake Windermere, which presented seem- 
ingly a high gneissic glacial-swept area. 
Some prospecting has been done there this 
summer, and I was shown white quartz with 
galena. I crossed a considerable area of 
rock country, finding nothing but gneiss of 
the Lower Laurentian. Several dark dikes 
were noted, fused into the light countiy 
rock. 

Natural Resources of the Country. 

The Goulais river is a swift-flowing stream, 
rising in springtime six feet above the level 
Timber and ** ^^^^ season. Its valley is weM 
J?ttiV*"" timbered with spruce, tamarac, bal- 
Oouiais g^„j j^jj^ other woods, with numer- 
ous spruce and hardwood (birch and maple) 
hluSk on either side. The river crosses and 
recrosses the line several times up to the 8th 
mile, where it turns, coming almost directly 
from the east. Three falls were passed be- 
tween the 1st and 8th mile, and on two of 
these some blasting would be rei^uired for log- 
driving. No large stream was crossed after 
leaving the Goulais until wo reached the 
26th mile, where a branch of the Chippewa 
rises one mile west of the line. Between the 
27th and 28th mile the first branch of the 
and Batcha- Batchawana was crossed, and subse- 
wana rivers, q^^^ , jy ^j^^ gecond and third branches 
between the 32nd and 33rd and 36th and 37th 
miles respectively. The general slope of the 
country so far is to the southwest, and a 
majority of the little streams met were swift 
flowing. Few lakes were met on our side 
trips, the country being very rough and 
uneven and unfavorable to reservoirs. From 
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the 6th to the 90th mile neither oatting nor 
tndl indicated that hunter or trapper ever 
yinted this region, and there were but few 
signs of game. Beyond the dOth mile game 
is more abundant, and the country is visited 
chiefly by Chapleau Indians. 

^t the 36th mile the Batchawana river 
presents a series of falls, which we followed 
for some distance down. No portages showed 
that this river had ever been travelled 
through here. Above and northeast of the 
line the river is broader and quite navigable, 
and is connected by a chain of lakes and 
portages with Montreal river, the route 
entering the latter at a point about six miles 
west of the 39th mile. 

Some areas of white pine were passed or 
sighted on our side trips. Up to the 20th 
gj^roo^ mile the country traversed was 
S^2C* timbered chiefly with black birch 
^**°^ and maple, except in the valley of 

the Groulais and its tributaries, which con- 
tains much spruce ; but other woods — ash, 
elm, cedar and tamarac — were noted as well. 
Beyond the 20th and up to the 30th mile 
the timber is smaller, — white pine, spruce, 
tamarac, and cedar, with extensive areas of 
poplar and white birch. Between the dOth 
and 33rd mile the wood is small, and of no 
commercial value, with no pine on either side 
of our course, but east and west of the 33rd to 
the 35th mile are both spruce and pine, with 
hardwood hills of maple and black birch. Be- 
tween the 35th and 36th mile the line passes 
through a brul6, and the bare blufis extend 
at least seven or eight miles to the west, 
while to the northwest and northeast are 
spruce and hardwood hills, and in the valley 
of the Batchawana to the east and north 
small spruce and balsam. West of the 37th to 
the 40th mile the timber is small with much 
underbrush of hazelwood, but at the line and 
to the east there is better growth of spruce, 
tamarac, birch and small maple. 
On the Montreal River. 

Along the Montreal river from the 40th 
to the 51st mile, small spruce, balsam and 
SwuGeand ^amarac, and some tidges of good 
while Pine, gpnice and white pine were passed. 
Along the hills to the east of the river blue- 
berries, pink cherries and high-bush cran- 
berries were plentiful. Spignet was found 



on the banks of this and the Mattawan 
rivers. 

The brul6 which was crossed from the 49th to 
the 54th mile was well-covered in places along 
the east bank of the river with rich long grasses. 
Blueberries and raspberries grew in great 
patches. The burned area stretches from 
two to four miles on each side the line and 
extends in a west by northwest direction. 

To the east of the 54th and 55th miles lies a 
spruce and balsam valley, succeeded at the 
55th to 56th oiile by a muskeg area. Between 
the 56th and 59th mile the land is get erally 
more rolling and better timbered with small 
wood — tamarac, jackpine, spruce, poplar and 
birch. 

Mattawan River to Height of Land. 

The Mattawan river, crossed betwi en the 
59t.h and 6(ith mile, is deep, crooked and 
somewhat difficult for canoe navi.ation It 
traverses a wide valley and expands at short 
intervals into small lakes. Large jacktish 
were caught in its waters. The river nar- 
rows, two miles ab'Ve our cr< ssing point, 
into a little unnavigable stream. Both 
„^ ., banks are well timbered, chiefly 

Thrifty ' ^ 

Tamarac and with tamarac and iac kpine. Con- 

Jaokpine. 

siderable tamarac was noted in 
this section which would make five or six 
good ties per tree. The river empties into 
the Montreal three miles to the east. 

Between the 6> 'Ih and 64th mile the land 
rises to a higher level, the hills slopi* g ((f n- 

CroasiDjr the ®™^^y *® ^'^ southeast. From 64th 
WateiHshed. to the G7th milecomparativtly level 
areas extend on both sides of the line, and 
it was evident that we were crossinj^ the 
height of land. From the 67th to the 70(h 
mile is a rolling stretch of muskegs and 
ridges, timbered chiefly with tamarac and 
spruce in the lowlands and with jackpine, 
birch and poplar on the ridges. Under- 
neath the white sand the rock is a gray 
gneiss. 

A small lake with much sand beach was 
orossMl at the 70th mile. A navigable stream 
A litue enters at the eastern end from the 
Rewrroir. northeast, another from the south 
at the southwest, while the outlet flows 
northwest from the western end. Two 

miles beyond, at the 72nd mile, the line 
crosses between two large ranges of hills 
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D the west sloping to the northwest 
«e on the east to the northeast. We 
dthe outlet of the lake at the 70th mile 
le four or five miles of its course, pass- 
rough much marsh land with small 
3 and spruce on the sides. Several 
s along the stream indicated that it 
ravelled route. Five miles from its 
it turns abruptly to the west and we 
led that it probably emptied into the 
icoton waters. Rock exposures along 
nk were all gray granite-gneiss, with 
arker exposures fused into the former 
11 impregnated with iron. Returning 
lake, the feeder at the nurtheant was 
This flows from a little lake about 
ftnd a half east of the Tlst mile. ItH 
is entirely through low marshy lands 
>or timber. To the east extends an 
' muskeg and swamp. Two beaver 
rere crossed. Beyond the lake to the 

the 71st mile the country north and 
les to a level sand plain crossed by a 
) two Hnd a half miles long to a tribu- 
»f Prairie Bee lake. Windermere 
B come in this way to hunt. The river 
the portage is just three miles east of 
*d mile, and the country between is a 
stretch of plain and muskeg. In the 
arsh areas ground-cranberries were 

the first we had seen in quantity, 
ng down the river wc passed through 
ying region partly timbered with small 
and jackpine. 

1, bare, rocky bluffs line the shores of 

> Bee lake to the south, southeast and 

southwest. On the north the 
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der- hills are covered with a mantle of 
" sand and are well-wr^oded. chiefly 
K>plar and birch. Entering Winder- 
ake we traversed several of its bays, 
mbed some of its highest bluffs, the 
country around its shores presenting a 
n appearance — birch and poplar tim- 
tre hills of gneiss and sand beaches. 
. Several families of Indians live at 
^^ the lake, fishing and cultivating 
gardens. Whitefish, lake trout and 
h are plentiful in Windermere waters- 
utlet, called by the Indians ** Bad 
is for miles a succession of falls and 
It is not a much travelled route and 
14 M. 



we had to cut our portages, which were 
numerous. It flows northwest until within 
two or three miles of Dalton, where it turns 
southwest, being joined at this point by the 
Missanabie and Dalton stream, and empty- 
ing into Michipicoton waters. Another 
water-way reaches from lake Windermere to 
Dalton, north of the C. P. R. track, but this 
is as bad as the first. A good canoe route 
extends south of the track from Windermere 
to Chapleau. 

The Batchawana River Re^on. 

Three days after leaving Mr. Speight's 
party at Sudbury we arrived at Batchawana 

bay and began our trip up the 
on Chippcwa^nippewa river at once. Our camp 

for the night was at the foot of the 
lowest falls on the river, where the de- 
scent is about 75 feet, with a portage of half 
a mile on the left or north bank. At the 
upper end of the portage is a hard greenish 
rock of felsitic texture, which forms a nat- 
ural dam way where it crosses the river, so 
that the water of the stream could be backed 
here at very little expense and a strong power 
secured. Near the foot of the portage a trail 
was noticed rising from each bank of the 
river. This leads from Batchawana to the 
Government road which stretches from Sault 
Ste. Marie in this direction. The people of 
Batchawana hope that the road will soon be 
extended to their settlement and the nvers 
Chippewa and Batchawana bridged. 

Up the Chippewa clay banks were fre- 
quently met with. High bluffs extend on 

the left side, but on the right is 

Agricultural ^ . i * . « 

and Pasture no mean Stretch of nver flats, well 
timbered with hardwood. These 
flats, if cleared, would make fine agricultural 
and pasture lands. Their cost and the labor 
expended in clearing might be more than 
repaid by the sile of hardwood, especially to 
winter camps. 

North of the Chippewa. 
Finding the Chippewa shallow and hard to 
ascend, we left it after a day and a half, on 
Haidwood Thursday, October 6, and portaged 
and Pine, inland uorth 6 degrees, east a mile 
and a quarter to Little lake. The country 
passed was a fine stretch of hardwood with 
scattered white pine, not large but solid and 
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hrifty on the ridges and in the \ alleys. The 
lopes and ridges were well covered with a 
jood sandy loam, intermixed with organic 
matter. Lake No. 1 lies aV)out 200 feet higher 
than the Chippewa at the point where we 
left the river. We paddled three-quarters 
of a mile north and again portaged, going 
one mile north, 20 degrees east, to lake No. 2, 
travelling up a ravine between hills of gray 
granite gneiss. Considerable white pine was 
noted on the ridges jmssed and around lake 
No. 2. Crossing a little height of land we 
came to an old Indian camping ground and an 
extensive su^ar bush. Years ago 
dian Sugar this Country was well inhabited, but 
for some reason the game left or 
was driven out and is only now returning. 
From the old sugar bush we paddled across a 
little low-lying lake with pine upon its shores, 
and portaged into lake No. 4, a lake of legend- 
ary fame, whose tale our guide related as we 
paddled northwest a mile and a half on its 
waters. Large rocky bluffs line the shores, 
and a good deal of pine was observed. 

North a mile and a half of lake No. 4 an 
area of green schistose rock was seen about 
half a mile in width, and striking 
west 20 degrees north we passed 
this in the low lying grounds of a former 
lake basin. Continuing half a mile north 
through good hardwood bush, maple and 
black birch, we came to another little lake, 
and having portaged from it 13 chains over a 
little height of land we entered the first lake, 
of the Batchawana system. The lakes of this 
system are easily distinguishable from those 
of the Chippewa by reason of the waters of 
the first named being dark and brownish 
colored, while those of the latter are clear as 
crystal. Speckled trout are found in nearly 
all the lakes. At lakes G and 7 we saw no 
pine. Going northeast up stream from lake 
No. 7 we came to a recently burned area 
. ,, . , which extended alon? our course 

A Ke((ion of ^ 

Laktrtiand for some milcH. We now passed 

Manhes. i i_ 

through a scries of marshy lakes 
and streams of shallow water with much muck 
bottom. Many little portages were made 
and scattered areas of white pine noted. 
Small spruce, tamaracand balsam grew around 
the waterway. Turning to the southeast we 
again entered Chippewa waters. Numerous 



Green 
BchUU, 



wolf trails were seen round one of the streams. 
To the east stretch a level plain^ partly 
open and covered with dry mosses and a good 
growth of short coarse grass. Crossing a 
mile and a half of this open we came to a 
little stream and one-half mUe farther to a 
heart-shape lake the shores of which were 
thickly wooded with small white pine. 
Around Lake Chlpfiewa. 
After portaging we entered lake Chippewa, 
and here camped for three days, October S 
to 11, spending this time in exploring the 
country to the east and southeast of lake 
Chippewa. The whole of this district is well 
covered with hardwood, with scattered pine 
throughout and belts of pine around the lakes 
and in the valleys. An area of slate and 
diabase crosses lake Chippewa, striking north 
40 degrees east. Three miles south of the 
Slates. Dia- 8&ine lake a diabase dike was cross- 
Y>i^^ ed, and in the same vicinity quarts 
Quartz. ^jj-j^ magnetite and green schist 
walls. Samples from a quartz vein yielded 
traces of gold upon assaying. To the west of 
lake Chippewa hardwood ridges with little 
pine extend to the Batchawana river. North 
of the lake is a series of little lakf s most of 
which are tributary to the Batchawana. To 
the east of these lakes is a pinery stretching 
to and beyond the Chippewa river. 

From a high bluff at the southwest end of 
Wart lake the country north, south and 
east could be seen for miles. To the soath- 
west, south and southeast lay a 
country of hardwood hills and 
plains, ridges and valleys of pine, and ex- 
tending, our guide said, through to the 
banks of the Goulais. But beyond Wart 
lake to the north and northeast a rough 
country was distinguishable, a gr«>at succes- 
sion of bluffs, some timbered with spruce, 
but being for the most part bare rock, — the 
whole having the same appearance as the 
country crossed by our meridian line in this 
latitude. Gray granite bluffs surround the 
south and west shores of Wart lake, rising 
in places to an altitude of 350 or 4 .Q feet. 
The Batchawana Valley. 
West of Chippewa lake the Batchawana 
river is wide and shallow. The bed is cov- 
ered with large Ik)u ders and paddlini; in s 
birch canoe is slow work. Going down the 



Wart Lake. 
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In the LanrentUn area north of the 45th copper and iron. A. doll lead-blue slate was 

mile little or nothing was found, if the talc ooppw ^d ^ound on the shores of lake Chip- 

and mica schists of Bad river be excepted. M««neuu. p^^n^ ^ quartz vein south of the 

In the region of the Batchawana and Chip- lake yielded traces of gold. Magnetite and 

pewa rivers were numerous indications of both quartz associated were found in this vicinity. 



306 



Bureau of Mines Report 



The locations of these different sreM of 
the conindum-beariiigrockaareahowii on the 
lodei Map index nup which accompsniei this 
oTAnu report (p. 198). It will be seen that 
the BDiallor belta are Beparated by a consider- 
able distance from the_larger belts, and that 
the three belts taken together partly sur- 
round a large district. 

As stated in last year's report, the corun- 
dum occum aa a primary constituent in a 

series of rocks which may be classed 
OnMiturot broadly as syenite. Numerous 

vaneties of syenite are met with m 
this field, both as regards size of grain and 
conatituent minerals. ^.^In^some cases the 






reference U made to the chief charmcteristica 
of the rock in different parts of the field. 
PetMlKiraai^ and Hallburton. 
The paat season's work was begun in July 
in the county of Peterborough. I had paid 
a hurried Tisit to thia township Kt 
£S^£3 the end of the season of IBS?, but 
*"*' *""■ time did not permit me to deter- 
mine the area over which the corundum- 
bearing rocks occnr. 



The miner»l was first found in the township 
of Metbuen in some deposits which were being 
worked for mica, and ita occurrence here 



CoRUWDUM District. 




rock consists almost entirely of acidic felspar, 
pink or white in color. In other cases 
nepheline, roica, hornblende or corundum is 
present. Corundum also occurs in a locality 
discovered in 1898 in a rock which may be 
classed as s basic snorthosite. The corundum- 
bearing rocks often occur as dikes which cut 
through the overlying gneisses. At other 
times these rocks have the form of large 
jnssses which in some cases appear to shade 
off into granite. In the following pi^es 



was made public shortly after the mineral 
was reported to occur in Carlow, where it 
was found by Mr. W, F. Ferrier in October, 

1896 In ray hurried visit to the locality in 

1897 I determined that the rooks in whieh 
the mineral here occurred were sitnilar in 
character to those in which we had found it 
in Carlow and other townships, although 
the mineral itself was considerably different 
in color from other specimens of it which 
we had seen in the r^ion. 
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nning our work in Methuen last 
) pitched our tents on the property 
nown as the Bennett mine. It 
ras on this property the corun- 
um was first found in the town- 
e n)ain buildings in connection 

property are located at the 

small lake, known as Mountain 
:hey are at the foot of a range of 
I locally as the Blue mountains. 
, following the general direction of 
»f the rocks, run in a northeast and 
lirection and have a length of five 
es. The Bennett property is 
ar their western end. This part 
1 is one of the most rocky and 
IB from the agricultural point of 

I have visited in the district, 
posed at the surface over a large 
lany of the hollows are occupied 
meadows and small lakes. Five 
be seen from one point at the 
I of the Blue mountains. 
) of Methuen, made from the 
1822-3, is one of the poorest and 
lost inaccurate of any of the town- 
lip lU'pH which I have tried to 
larger lakes are unrecognizable, 
t cases it is impossible to deter- 
>undarics of lots. In stating the 
' points in this township I wish it 
rsVjod that in most cases I had no 
s to go by, and could not make 
inaccurate topographical features 
»n the map. The location of the 
ints referred to were determined 

as possible from information 
3m some of the older settlers, and 
lines which have been run during 
by persons interested in mining 

nett mining location, on which 
B work has been done in mining 
ica. >>;ompri8cs lots 14 in conces- 
ons nine and ten. The main 
jildings are situated on the former 

on the north side of Mountain 
line between lots 13 and 14 runs 

southwest corner of the lake, 
ntain lake, which is a short dis- 
}f Mountain lake and in the same 
lies wholly in lot 13 of the ninth 



concession. The Miller location, across 
Mountain lake opposite to Bennett's, embraces 
the southeast 50 acres of lot 13 in the same 
concession and the northeast 25 acres of lot 
12 in the ninth. 

Work has been done at Bennett's near the 
shore of Mountain lake on the narrow strip 
of land which lies between the edge of the 
lake and the base of the hill or mountain, 
and also near the top of the hill some dis- 
tance farther west. Where the work has 
been done at the base of the hill the country 
rock is a dark gneiss, which is composed for 
the most part of plagioclase and hornblende, 
together with some mica. Through this 
gneiss there are several dikes which cut it ir 
different directions, but have a general trend 
at right angles to the adjacent shore of the 
lake and the l>ase of the mountain. These 
dikes are similar in appearance to ordinary 
acid pegmatites, but are composed essentially 
of pink or light colored felspar and mica, 
both light colored and dark. There appears 
to be no primary quartz present in them. It 
is these dikes which have been worked for 
light colored mica. The dikes may be classed 
as syenite- p^matite. Between the foot of 
the hill and the dark gneiss there is a rather 
deep ditch-like depression along the contact. 
The rock on this face of the hill and for some 
distance over the top is for the most part 
rather fine grained and light in color, but in 
places it contains grains and stringers of 
nepheline which is usually in coarser grains 
than the mass of the rock. In places the 
rock also contains abundant and often well 
formed octahedrons of magnetite.^ The 

' A typicftl specimen of this rock of the Blue 
moantamis in which nephnline was not observed 
in hand specimens and which contained less mag- 
netite than nome parts of the maw, was analyzed 
by the writer and foand to have the following 
chemical composition, which shows it to be a 
nepheline syenite : 

SiOo 68.27 

A1,0, 23.75 

•Fe, O, 1.86 

Mff O trace 

CaO 1.89 

K,0 6.17 

Na,0 6.90 

Loss on ignition 8 80 

Total 100.14 

Sp. gravity=2.6a 

*Fe O is estimated as Fe, O.. 
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coaree dikes cutting through the gneiss, which 
have been referred to, are somewhat similar 
in composition to the mass of the rock in the 
hill, with the exception that those at Ben- 
nett's apparently do not contain nepheline. 
Some of the coarse dikes and parts of the 
main mass of the hill carry corundum. The 
dikes cutting the dark gneiss near the lake 
shore run towards the mass, but cannot be 
seen to run into it. It is evident from the 
similarity in composition of the dikes and the 
mass of the rock in the hill that the material 
of which they are composed has been derived 
from the same source. Some of the dikes on 
the Miller property, which has already been 
referred to, and which are similar to those at 
Bennett's, have been worked for mica and 
contain corundum and nepheline ; so that it 
would seem that these coarse dikes which cut 
the dark gneiss on both properties are com- 
posed of material of similar origin to that of 
the finer grained mass of syenite in the 
mountain. 

As has already been stated, the greater 
part of the rock in the Blue mountains, 
which run across country here for 
the Blue five or six miles, is com{>osed of a 
light colored rock which may bo 
called in general syenite, and which contains 
in places more or less corundum and nephe- 
line. On the northern side of the hill the 
syenite seems to merge off into granite. Be- 
tween the part of the hill on which the Ben- 
nett property is situated and the buildings of 
the Miller property, situated about one mile 
to the south, there is a depression which for 
a distance across it is occupied by Mountain 
lake and nearer the Miller buildings by a 
swamp. This depression runs for some dis- 
tance parallel with the hill and, as stated, 
both Mountain lake and Little Mountain 
lake with the outlet of the latter lie in it. 
For some distance to the east of Mountain 
lake the depression is occupied by swampy 
ground. The rock which outcrops in this 
depression, on the borders of which is situated 
the buildings of both the Bennett and Miller 
properties, is chiefly the dark gneiss to which 
reference has already been made. This 
gneiss is bounded to the north by the syenite 
of the ridge known as the Blue mountains, 
and to the south by a thin strip of pink 



micaceous syenite which passes oTer into a^ 
granite of similar general appearance. At the 
Miller mine however there is a narrow strip 
of lighter granite near the syenite before the 
pink granite comes in. Although the syenite 
and granite are so similar in appearance, and 
hence seem to be products of one magma, 
still along the line separating the typical 
granite from the typical syenite there is a 
narrow swampy depression. At the Miller 
mine the ofiice is situated on one edge of 
this swampy ground. 

The general geological structure of this 
part of the field can then be described as 
consisting of a basin -like depression lying 
between the foot of the Blue mountains, 
where the Bennett buildings are located, and 
the vicinity of the buildings at the Miller 
mine. This depression or trough is occupied 
chiefly by a dark gneiss with which is asso- 
ciated, further to the east, some crystalline 
limestone. Outcropping on either side of 
this trough of gneiss we have syenite which 
both to the north and south, across the 
strike, seen-s to pass into granite. The 
gneiss in this trough would then seem to be 
a part of a synclinal fold of a layer of ma- 
terial which before being denuded probably 
covered the Blue mountains to the north and 
the syenite and granite to the south of the 
lake. Since the syenite outcrops c*n both 
sides of the trough of gneiss it would seem 
that this rock is continuous under the gneiss, 
and the gneiss may thus be considered to 
occupy a depression in the mass of syenite. 
The dikes of syenite in the gneiss, which 
have been referred to as having been worked 
for mica, may be considered as representing 
material which was shot through the gneiss 
at the time the igneous mass rep^sented by 
the syenite was in a state of fusion. 

There are many areas of diflferent sizes of 
the older gneisses and crystalline limestone 
Granville isolated from one another overlying 
Fundlimeii- ig«^eou8 rocks, — granites, syenites 
ui OaeitMi. ^jj^j ]j^-^ members of the series — 

in this region. These areas represent for the 
most part what has been called the Grenville 
series, while the igneous rocks over which 
they lie or which have cut through them 
represent what is known as the Fundamental 
gneiss. The Grenville series in some part* 
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of the region covers large areas, while in 
other phices it is represented by small 
patches here and there which occupy hol- 
lows or other protected areas over the sur- 
face of the Fundamental gneiss, showing 
that at one time this latter group has prob- 
ably been entirely covered by the Grenville, 
which has now been removed with the 
exception of the patches here and there 
which have been protected from denuda- 
tion. These areas of Grenville over the 
Fundamental gneiss possess a shnilar arrange- 
ment to the outliers of Potsdam and later 
formations of the Palteozoic which are found 
in places in the region overlying the different 
members of the crystalline series. 

There are rocks of three ages usually associ- 
ated with the outcrops of corundum. The old- 
Socks of ®*^ ^^ these is a dark gneiss which is 
Uiree Ag«s. p^tty Uniform in character through- 
out the district. This can be seen to be cut 
through by the different varieties of syenite 
in which occurs the corundum . Then both 
the gneiss and the corundum-bearing series 
are cut through at times by dikes of coarse 
quartziferous pegmatite. This structure is 
seen in the township of Methuen, which we 
now have under consideration. 

The most striking topographical feature of 
Methuen is the range of hills known as the 
Blue mountains, to which reference 
the Riae has already been made. This raniro 
runs from about lot 22 in the sixth 
concession to about lot 14 in the eleventh, 
which forms its western end. The southern 
face and greater part of the range is com- 
posed of syenite. This face rises abruptly 
frjm out the gneiss, the line of contact be- 
tween the two rocks being occupied for a 
considerable distance along the range by a 
deep ditch-like depression. The top of the 
range for the most part is comparatively free 
from brush and fallen timber, which have 
been removed by tires at different times. 
From the north face of the range there 
stretches out a low lying tract of country 
which contains little timber and is occupied 
by rocky knolls and ridges, composed for the 
moet part of pink granite, between which lie 
innumerable marshy hollows. At places over 
this granite area are small patches or outliers 



of gneiss and crystalline limestone. At the 
western termination of the range of hills 
there are a number of coarse quartziferous 
pegmatite dikes cutting through the gneiss. 
There is one particularly large dike of this 
character in the vicinity of Jack's creek, about 
a mile to the northwest of the end of the 
ridge. 

To the south of the edge of the syenite on 
the Miller property the country is also un- 
Oranit* of detain hy a granite somewhat simi- 
the Range, j^^. ^ appearance to that to the 

north of the ridge. This area of granite 
occupies most of the shores and islands of 
Koshkabogamog lake. On some of the islands 
and adjacent parts of the shore the granite 
takes on a distinctly porphyritic structure. 

Granite of similar character shows in the 
area at the eastern end of Stony lake. 
It outcrops along the southeast shore 
of Jack's lake and some miles farther east 
along the North river. In fact the granite 
may be said to be the most abundant rock in 
this part of the township. Through this runs 
the Blue mountains, which are comi)osed for 
the most part of syenite. From the western 
end of the range the syenite runs at a lower 
altitude to the shores of Stony lake. Over 
this lie areas of the gneiss and crystalline 
limestone. 

In addition to the areas just referred to, we 
discovered an outlier of rock of Lower Falaco- 

An Outlier ^^^^^ ^S^- ^his outlicr belongs to 
of PouMiam. the Potsdam formation. It has a 

diameter of about one mile, and runs from a 
little south of the Miller property to near the 
end of the southwest arm, known as Stony 
Lake bay of Koshkabogamog lake. This 
area of Potsdam presents a level surface 
which at once attracts one's attention on go- 
ing in on the road which runs from the 
eastern end of Stony lake to the Miller mine. 
Not a great distance from the mine the road 
passes over a comer of the area. The vege- 
tation on this Potsdam is also somewhat 
different from that of the surrounding 
Laurentian, and has caused the settlers to give 
to it the name the Oak Ridge. The Pots« 
dam here has no great thickness, standing up 
not much above the surface of the Arch- 
aean. 
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The reason for this area having been pre- 
served ie quite evident when we examine the 

Protection of^P^^^^P^J ^^ ^^^ Burroundingcoun- 
the PoudMn-try. To the north there is the ridge 
of the Bine mountains, while to the south of the 
outlier, in the vicinity of the southwestern arm 
of Koshkabogamog lake, there are hills of 
granite. The irea of Potsdam thus occupies 
a part of the trough-like depression between 
two tracts of high ground. It has thus been 
protected to ^me extent from denudation 
and prevented from being worn away as have 
other areas of Palseozoic rocks which at one 
time no doubt covered a considerable part of 
the surface of the township. 

Lithologically the Potsdam rock which out- 
crops here in Methuen may be said to be 
made up of rather coarse pebbles of quartz 
and finer material of a similar composition. 

Outliers of Potsdam occur at other points 
along the southern border of the Laurentian 
protaxis in the Province, but so far as the 
writer is aware this outlier in Methuen is 
many miles distant from any others of similar 
age which have been reported. 

In this Potsdam conglomerate some con- 
cretions were observed similar to those known 
to ofUiUT in areas much farther to the east. 

Limestone of Black River age lies on both 
sides of Stony lake, some distance from its 
eastern end. It may be seen in place not far 
from Crow's landing on the south side of the 
lake and north of Julian's landing on the 
north shore. 

It may also be added that an ai^a of Pots- 
dam appears to be in place along a part of 
the shore just south and east of Crow's land- 
ing. A number of boulders were found not 
far from the ed^e of the lake, but as much of 
the rock along the cliff is covered by loose 
material we did not succeed in finding an 
exposure. On the road about one mile south 
of Crow's the Silurian limestone rises into 
hills. The lower beds of this limestone in 
places contain pebbles of considerable size. 

Corundum was first discovered in Methuen, 
aa has been stated, in working a dike for mica. 

Thf^ ModM '^^" ^'^^ *^ °^® ^^ *^® P*** ^^ *^^® 

oJOoajy^ top of the Blue mountains on lot 

IWMW Ok 

Oorandam 14 m the tenth concession. At 
the surface of the ground no conm- 



dum was apparently observed, but on blast- 
ing into the rock the mineral appeared. On 
working down from the surface it became 
more abundant. In most of the dikes from 
which corundum has been blasted out the 
mineral is for the most part foond as a core 
in the masses of mica. The corundum is 
often not observable in the mica ontil the 
latter is broken open, when it is foond form- 
ing the centre or core of the mass. The 
rounded surface of the corundum and other 
characteristics leads to the belief that the 
masses of light colored mica are secondary 
products after the corundum. The relations 
of the two minerals are shown in Fig. 1. 
It might be added that the corundum shows 
a tendency to be segregated along the edge 
of the dike, and that as the mining pro- 
ceeds to greater depths the mineral be- 
comes more abundant at the expense of 
the mica. 

In addition to the light colored mica, most 
of the dikes contain a dark variety which has 
a green appearance in thin layers. No cor- 
undum is found in the dark mica. The two 
kinds of mica in these dikes seem to have 
different origins. The light colored is appar- 
ently derived from corundum by the altera- 
tion of this mineral, while the dark colored 
variety appears to be an original constituent 
of the rock. Some of the light colored varie- 
ties have a purplish tint in thin layers in 
transmitted light. 

There is another mode of occurrence of 
the corundum in which the mineral is 
found as the centre of ball-or nodular-like 
forms in the mass of certain varieties 
of the fine grained rock. These nodular 
masses in the rock are quite striking in 
appearance. The inner parts of them, sur- 
rounding the corundam, are composed of 
rather fine grained white felspar, which is 
surrounded by a mixture of the same 
felspar and dark mica. An occurrence 
of this kind is seen a short distance 
off the road to the Bennett mine, on 
lot 16 in the nintti concession, known 
as the Mm dill property. Some blasting has 
been done here. A reproduction from a 
photograph of one of these nodules is shown 
in Fig. 2, which accompanies this report. 
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ales are touf^h and difficult to break 

hammer, and the photograph shows 

ndum to have a somewhat radiated 

)nt minerals o( apparently secondary 
e found associated with the corun- 
t a unique specimen was obtained 
outcrop to which reference has just 
le. This specimen consisted uf mica, 
nd corundum, together with a mass 
I an inch or so in diameter. This is 
specimen of galena that the writer 
in connection with these rocks dur- 
;wo seasons of field work. Pyrites 
is frequently found in the corundum- 
lerics in Carlow. 

dum occurs in a third way in Meth- 
i this case the mineral is found in 
lasses or crystals scattered through 
of the syenite, and is not enclosed in 
I mica nor in the centres of nodular 
>f differentiated rock. This third 
>ccurrence is similar to that described 
ason's report in connection with the 
in North Hastings and South Ren- 
} may be stated however that well 
rystals are not nearly so common in 

as in the other districts, and more- 
e is considerable variety in the occur- 
the mineral in the mass of the rock 
ownship. One of these is that in 
a mineral occurs in small mica-like 
ith a bronze lustre on weathered 
At first sight the mineral does not 
» be corundum. An outcrop of this 

occurs on the Bennett property, on 
of the ridge north of the shore of 
>untain lake and to the west of the 
Idings. It is situated a little to the 
t of the blacksmith shop on the top 
Ige. 

ue mountains, as has been stated, 
1 a southwest direction from lot 22 
th concession on their northeast end 
west of the Bennett property, lots 14 
ith and tenth concessions. Near its 
end the ridge has a breadth of about 
extending southward to within one- 
3f Koshkabogamog lake. Grassy lake 
h hollow in the ridge near its eastern 
roughout its whole length the ridge 



is composed for the most part of syenite, 
which seems to merge off into granite on the 
nurth. Corundum and nepheline appear at 
places in the syenite. The nepheline occqrs 
at times in vein- or stringer-like forms through 
the rock. At other times it occurs in large 
masses in the comparatively fine grained 
syenite. Some of these masses, which gener- 
ally have a rounded surface, have a diameter 
of a foot. Such masses of the mineral often 
occur isolated from one another. In addition 
to the dikes which have been opened up on 
the Bennett property, there are others near 
the southern face of the ridge at two or three 
points to the east of this. In several cases 
the rock has been blasted out in the search 
for mica. 

The fine grained syenite which was referred 
to as outcropping near the buildings on the 
Miller property has a strike in the same gen- 
eral direction as that of the ridge of Blue 
mountains which lies about a mile to the 
north. This syenite of the Miller property 
consists of pink felspar and dark mica, and 
contains the characteristic small octahedrons 
of magnetite which have been siK>ken of as 
occurring in the syenite of the Blue mountains. 
From the buildings on the Miller property 
this band of syenite runs eastward and cvx>88es 
the northwestern arm of Koshkabogamog 
lake, which here forms a narrow bay about 
300 yards from its end. At the points where 
the syenite comes in contact with granite on 
the shores of this arm the contact is marked 
by two small bays on opposite sides of the 
larger bay or arm. 

As has been already stated, there are coarse 
dikes of syenite which cut the dark gneiss in 
the vicinity of the buildings on the Miller 
property and which outcrop near the contact 
of the fine grained syenite and the granite. 
Two or three of these dikes contain corun- 
dum, in addition to the mica for which they 
have been worked. One of them lying the 
farthest east of those which have been worked 
carries in places a high percentage of nephe- 
line. In one of the larger dikes there are a 
number of secondary minerals, among which 
were noticed quartz, occurring in geodes and 
stringers, tourmaline of a black or in some 
cases bluish oolor, oalcite, Pjnte, marcasite 
and chalcedony. 
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From the end of the Blue monntaiDft, near 
the western side of the Bennett property, the 

8 enite t- "y®"*^® Focks, carryinfK conindam 
^ijppingpa in pUces, run south west ward at an 

nVoDj Lftkc. 

altitude similar to that of the sur- 
rounding count' y to the north shore of Stony 
lake, and are continued on to a small island 
not far from the shore. This island belonged 
to the late Mr Craig, M.P.P., of Fergus, and 
there is erected on it a summer cottas^. 
This cott4^e is nearer the east end of the lake 
than are any of the other numerous cottages 
which are situated on the shores and islands 
of this pleasant summer resort. The strike 
of the rocks changes near the shore of the 
lake, and runs in a more nearly east and west 
direction through the islands of the lake than 
does that of the rocks to the northeast. 

The islaiid, which is composed for the most 
part of syenite, lies two or three hundred 
yards to the southwest of a point on the shore 
which is also comi>osed of syenite. The small 
islands along the shore a little to the east are 
composed of fine grained pink or grayish 
granite. On the point itself there are two or 
three dikes which carry a little corundum. 
The island has a breadth of 75 or 100 yards, 
and on its northwest side there is a small 
band of dark gneiss about ten y^ds wide. 
There are also some narrow bands of this 
rock in places through the syenite. Some 
dikes of <{uartziferous pegmatite cut throup^h 
the syenite on the island. The height and 
breadth ot the island are greater on the cast, 
and it narrows down towards the west. 

Syenite of two colors, pink and white, 
occurs on the island, and these two varieties 
are quite sharply separated from each other. 
The white syenite runs through the centre of 
the island, and is bordered on both sides by 
the [)ii)k variety. The white variety hHs a 
width of about twenty-five feet. The white 
syenite can bo seen as a white streak on the 
island for some distance from the northeast 
on the main shore, as it stands out ho dis- 
tinctly from the pink on it-s edges. About 
ten yards from the northwest corner of the 
cottage, down the face of the hill of the island, 
there is a segregation of bluish and grayish 
corundum in pink syenite. The largest of 
the pieces of corundum showing here has a 
diameter of between three and four inches. 
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Comndnm is also scattered in places on tkfr 
island throogb the white fine grained syenite. 
Six or eight yards fiom the front door of the 
cottage nepheline shows in patches in thfr 
white rock. The individuals have a length 
of one or two inches. This island contains 
in small compass what may be called a syn- 
opsis of the geology of the corundum-bearing 
rocks and of the rocks which are commonly 
associated with these in the district. It lies 
in the tenth concession of the township ot 
Burleigh. 

On the main shore, a hundred yards or so 
to the west ot the island, crystalline limestone 
is in place. The strike is about k. ^ e., 
and the dip is about 60** to the southeast- 
ward. This limestone is rather fine grained 
and close in structure. It is somewhat im- 
pure and is dark gray in color. 

About one mile west of the island, along 
the main shore, there is a quarry of biotite 
granite, and further west down the lake there 
is another granite quarry which was opened 
years ago on Eagle island. Granite from this 
quarry has been shipped to Toronto and 
other places as a road material. 

Coming down the channel on the south 
side of the lake and near the east end the 
})assage is seen to lie along the contact be- 
tween two series of rocks. The islands on 
the north of the channel are composed for the - 
most part of granite, while the shore of the - 
mainland is composed of schistose rock, some 
of which appears to be impure crystalline 
dolomitic limestone. The strike is here 
N. 70° or 80* E. At the entrance of South — 
bay, near the eastern end of the lake, 
the strike is N. 20** or 30" e. On the easts- 
side of this bay porpliyritic granite is ex- 
posed, and this rock is also exposed at ih» 
extreme eastern end of the main part of th» 
lake. Here at the head of the lake there is a 
small exposure of crystalline limestone which 
has a breadth of 10 or 15 yards and a strike 
of about N. 20° w., which is quite different 
from the general strike of the rocks of the 
areii in the vicinity. The limestone has a dip 
of about CO* to the westward and is seen to 
be cut through by the granite, which thus 
accounts for the peculiarities in its dip and 
strike. The limestone band has been arched 
up by pressure from beneath at the time o 
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ion of the granite. At Hull's land- 
the mouth of Jack's creek, the rock 
sold mica granite. 

Lan's landing, in the fifth concession 
gh, the lake is bordered by a band 
Dtian rocks which has a breadth of 
half a mile. To the north of this 
limestone comes in. This area of 
bas a breadth here of about one and 
miles and extends east and west 
itance. Little Cedar lake, which 
part of lot 8 in the fifth concession 
I of adjoining lots, lies in the con- 
reen the Silurian and the Lauren- 
i to the north. These hills are high 
x>on and Big Cedar lakes, and in 
3 cut through by quartziferous peg- 
Considerable quartz, which runs 
the granite in vein -like forms, has 
d out of the rocks. This quartz has 
lassy appearance. Several samples 
neral from the surrounding district 
id to contain no gold. An outcrop 
in schistose rock near the boundary 
»nd 6 in the first concession of the 
of Harvey however showed a 
{2.26 in gold per ton from samples 
by the writer and examined by the 
J Assayer. This outcrop of quartz 
ihore of the lake and is situated a 
»nce from Burleigh Falls, 
is a good water power at Burleigh 
i a short distance to the northwest 
'k has been done in examining the 
rocks, to which reference has been 
r lithographic stone. The rock here 
in character to that which has been 
for lithographic purposes in the 
of Marmora to the east. 
■ad running from Burleigh Falls to 
iUage in the southeast corner of the 
township of Anstruther is known 
as the Burleigh road. A branch 
road runs from Julian's landing 
d and joins the Burleigh road at 
the sixth concession of Burleigh 
From this point northward to 
he road keeps pretty close to the 
Eel's creek, which it crosses at two 
places. Along this road to Apaley, 
exception of syenite, a similar as- 
of crystalline rocks is exposed to that 



which has been described as' occurring farther 
to the south and east. After crossing the 
area of Silurian limestone, which has been 
described as lying a short distance north of 
Julian's landing, the road traverses a wide 
band of crystalline limestono, interspersed 
with black gneiss. The crystalline limestone 
is cut by numerous dikes of granite, which 
carry considerable tourmaline and some 
magnetite. 

From Apsley a trip was made down the 
Wellington road and a camp was established 
on lot 21 in the fourth concession of Methuen, 
at the edge of the stream known as North 
river. Work was carried on with this point 
as a centre for a few days, our object being 
to trace the corundum* bearing syenite belt 
farther to the northeast than we had suc- 
ceeded in doing while camped on the Bennett 
property. 

A considerable variety is shown in the 
rocks going from Apsley down to where the 
-road crosses the North river. Most of these 
may be referred however to classes already 
spoken of in connection with other parts of 
the district. A short distance east of Apsley 
a quartziferous pegmatite dike was seen cut- 
ting through crystalline limestone. The 
dike attracted attention from the fact that it 
contained considerable graphite as a second- 
ary constituent. This mineral was found to 
fill numerous cracks in the dike matter and 
was present in sufficient quantity to have 
caused someone to sink a shallow pit on the 
dike in search of a workable deposit of 
it. This graphite is evidently a deposit 
from liquid matter similar to deposits 
of anthraxolite, in which the mineral is found 
coating crystals of other substances, as in the 
deposit a few miles north of Kingston and in 
other localities in Ontario. 

A vein of barite about an inch wide was 
found projecting above the surface of the 
dark rusty gneiss alongside of the road in the 
green bush about a mile and a half down the 
Oak Lake road from its junction with the 
Wellington road. 

Some pits have been sunk in the rusty 
gneiss on lot 26 in the fourth concession of 
Methuen. The rock contains some copper 
pyrites and pyrite. 
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The country was examined for some dis- 
tance on all sides of our camp on the North 
river. To the east of the camp, and extending 
down past the eastern end of Koshkabogamog 
lake, the surface is comix>sed of hillocks and 
small depressions which are pretty free from 
soil and timber. The area in fact represents 
the surface of a large granite mass, and shows 
little variety in structure Some of the granite 
here, like that occurring around Koshkabog- 
amog lake, previously described, possesses a 
well-marked porphyritic structure. A short 
distance west of the camp a band of dark 
gneiss comes in and has a considerable 
breadth. Over some parts of this gneissic 
area there is a thick hardwood bush. About 
a mile to the west of the camp a small band 
of coarse pyroxenite was observed. This 
rock is similar to that which hasalieady been 
referred to as occurring nonh of the Blue 
mcmn tains, some distance to the southwest. 
Associated with the dark gneiss hero, in 
places, were small segregations, syenite-like 
in appearance and containing octahedrons of 
magnetite. No undoubted outcrops of syen- 
ite however were seen northeast of the end 
of the Blue mountains. At their northeast 
end these mountains, which should properly 
be called hills, show a face running north- 
west and southeast. The axis of the moun- 
tains themselves, as has been stated, runs 
northeast and southwest. At their northeast 
end along the face to which reference has 
just been made they have a breadth of about 
one mile. To the north of their northeast 
end the mountains are bounded by a green 
hardwood bush, which is underlain in its 
eastern part by dark gneiss and farther west 
by crystalline limestone. The gneiss lies 
along the foot of the syenite hill in a manner 
similar to that which it has been described as 
doing near the edge of Mountain lake on the 
Bennett property. The gneiss is here also 
cut by dikes of coarse syenite. It would 
seem that the syenite disappears here under 
the gneiss. There is a small lake on or near 
lot 19 in the fifth concession. It is known 
as Burritt's lake, and it lies about one half 
mile from the end of the ridge. 
Township of Chandos. 
Having completed the examination of the 
rooks within easy access of our camp on the 



North river, we went across countiy, follow- 
ing in a general way the strike of the gneiss, 
to lot 26 in the third concession of the town- 
ship of Chandos, coming out on the Welling- 
ttm road. This road runs between the second 
and third concessions. The branch road 
which we had taken going down to our camp- 
ing place on the North river turns off from 
the Wellington road near lot 21 in the second 
concession. 

There is a deposit of magnetite on lot 27 
in the second concession of Chandos on which 
Deposit of Bome work was done some years 
MagneUt*. ^g^j ThiB deposit lies in a valley a 

little north of a small lake with swampy 
shores, known as Devil's lake. The valley 
appears to owe its origin to the weathering 
out of a narrow band of crystalline limestone, 
some of this rock outcropping along the val- 
ley. The deposit, judging from a hurried 
examination of its surroundings, is situated 
near the contact between granite which Ilea 
to the west and schistose rocks to the east 
The magnetite is fine grained and the ore 
body appeared to have a width in places of 
five or six yards. A pot hole with a diameter 
of three or four feet has been excavated in 
the surface of the ore body, probably during 
the glacial period. There is also a deposit of 
magnetite on lot SO in the second concession 
of Chandos, but we did not visit it. 

Along the road a little west of lot 26 in the 
third concession there is a pink colored rock 
Mica Syenite ^^ich has the appearance of syenite 
atcJoeHiiL ^^^ ^ similar to the material in an 
outcrop between the station and the iron 
ore body at Coe Hill, specimens of which 
were collected by the writer some years ago. 
The rock at Coe Hill proved on examination 
to be a mica syenite. The outcrop on the 
road west of lot 26 in the third concession of 
Chandos shows at the Furface for about one 
mile past the school house and side line. The 
mass cuts a crystalline conglomerate-like rock. 
The country was examined for some dis- 
tance around Apsley. Numerous dikes of 
Country light colorcd quartziferous pegmat- 
Apiiey ^^ WGVQ observed. These dikes in 
ViUage. mauycascs carried black tourmalme 
and they were examined with a view to the 
discovery of some of the rarer minerals which 
frequently occur in this association, but with- 
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oat success. On lot 27 of the third concession 
' a ao-called mica deposit was examined by my 
assistants, who obtained specimens of rock 
from it which were composed essentially of 
white mica and quartz and were similar in 
appearance to greisen. The rocks also car- 
ried some tourmaline and hematite. 

On lots 10 and 11 in the tenth concession 
of Chandos within a short distance of the 
shore of Loon lake there is an outcrop of 
maty gneiss which has attracted some atten- 
tion from prospectors, as have similar out- 
crops in which test pits have been sunk in 
the search for gold in different paits of the 
district. The rusty appearance is given to 
the f^nciss through the decomposition of iron 
pyrites, with which mineral the rock is often 
bil^hly impregnated. The mica schist asso- 
ciated with the gneiss carries garnets. A 
little zincblende was found in some of the 
eiystalline limestone alongside of the road 
near school-house No. 1. The strike of the 
rocks east and northeast of Apsley is more 
nearly north than that of the rocks near 

6tony lake. 

Crab lake, which lies west of Apsley, is 

Qnrroanded by hills of gneiss whose strike is 

«bout east. The gneiss is cut by numerous 

^uartziferous pegmatite dikes. 

Township of Cardiff. 

My assistant Mr. Hodgson examined the 
country around Pandash lake. Some gneiss, 
syenitic in appearance, was found 
Nepheiine by him near the east end of the 
lake. Fairly well rounded boulders 
of nepheline syenite were found near the 
school-house, lot 30 in the tenth concession 
of Cardiff. A large angular boulder of nephe- 
line syenite four by five by nine feet in size 
was found on lot 23 in the seventh conces- 
sion. Other boulders were found on lots 27 
and 29 in the ninth concession. On the 
latter lot a syenite like gneiss was observed 
in place. The boulders wore followed north 
through lot 29 in the eleventh concession, 
and a ridge of what Mr. Hodgson called 
syenite running n. 20'' £. was found on lot 
30 or 31 in the fourteenth concession. A 
ridge of very fine grained crystalline lime- 
stone occurs on lot 29 in the same concession. 
On the top of the ridge a large boulder of 



pink syenite carrying magnetite and weigh- 
ing about two tons, was found. Working 
west from Cardiff and following the road 
leading to Gooderham station of the 
Irondalo railroad, boulders of syenite were 
found at one or two places along the new 
road north of Cheddar post office. 

Monmouth and Qlamorgan. 

Pink syenite was found in place on lots 16 
and 18 in the eighth concession of Mon- 
mouth. On lot 15 of the same con- 
Syenite and ccssion an cxtensivc development 

the indiua- . ... , . ... .. 

tionRof of nepneime biotite-syenite was 

Corundum. , j * i i» j i 

observed. A sample of dark corun- 
dum was obtained in the syenite here. The 
variety of syenite referred to passes into a 
white variety free from dark mica. Pink 
syenite occurs bordering the nepheline 
variety. The syenite is cut in places by 
granite dikes. At lot 29 in the seventh con- 
cession of the township of Glamorgan nephe- 
line syenite outcrops alongside of the railroad 
track. Syenite containing nepheline out- 
crops near the road on lot 32 of the same 
concession. 

An outcrop of nepheline syenite was men- 
tioned in my last year's report as occurring 
on lot 30 in the third concession of Glamor- 
gan. Some blasting has been done in the 
rock here, it being thought by those who did 
the work that the blue color of the sodalite 
which accompanies the syenite indicated cop- 
per. This year other outcrops of coarse 
nepheline syenite were found about a mile 
east of this one, on either side of the conces- 
sion line. 

There is a very good waterpower at the 
High falls near the line between lots 5 and 6 
in the Bixth concession of Monmouth. 

Along the road at lot 9 on the seventh 
concession of Monmouth there is an expo- 
sure of crystalline limestone which is cut by 
light colored dikes of pegmatite. Just east 
of this nepheline syenite appears. The rock 
here contains hornblende, and is coarse and 
gabbro-like in appearance. There is a rather 
narrow strip of the rock here and then comes 
in a band of somewhat similar rock, and then 
going eastward there is an exposure of 
crystalline limestone carrying apatite and 
graphite. A little west of Hotspur P. 0. 
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where the road branches off towards Wilber- 
force, there is a prominent exposure of 
nepheline syenite alongside of the road. The 
dark mineral in the rock is here chiefly black 
mica. The rock also contains a little corun- 
dum. On the road going towards Wilber- 
force, about one-half mile from the turn just 
referred to, there is a hill to the right of the 
A Syeniu ^^^ *"^ * Valley to the left. This 
wuKrfSSs ^^'^ ^* composed of syenite. Much 
station. q£ ^jjg syenite contains considerable 
magnetite. A belt of syenite lying about 
parallel with the railroad track and to the 
southwest of it was traced from this point to 
the vicinity of Wilberforce station and has a 
length of eight oi ten miles. Gi»ing east 
from Tory Hill station by the wagon road, 
the rock outcrops along the road at a number 
of points after passing the summit of the hill. 
Just beyond Alfred Reid's farm buildings the 
road runs through a rather sti iking pass in 
the syenite ridge. Nepheline syenite con- 
taining a little corundum was tound near 
where the ridge approaches the railroad track 
on Mr. Graham's farm, lot 28 in the thir- 
teenth concession, a little south of Wilber- 
force station. Outcrops <f the rock were 
also examined on lots 21 and 23 in the 
eleventh concession, and lots 27 in the 
twelfth and thirteenth concessions. In 
working eastward from Wilberforce a ridge 
of nepheline syenite was observed near the 
point where the wagon road first crosses the 
railroad, lot 7 in the twenty-second conces- 
sion of Cardiff. 

Proceeding along the wagon road towards 

Deer lake station, boulders of white syenite 

carrying brown corundum were 

n'^vS^ found a short distance to the north- 

fleidP.o. ^gg^. ^j£ Leafield post office, lot 24 

in the twenty-second concession. The boul- 
ders were quite large and angular. One of 
these lay at the roadside just over the brow 
of the hill before coming to the post office, 
and several others were noticed in the field 
to the right. From the post office a promi- 
neBt hill of white rock can be seen lying 
across a ravine about half a mile to the east- 
ward. It was thought that these boulders 
had likely come from this hill, and on making 
an examination of it corundum was found in 
place. Some of the syenite in the hill has a 



quite strongly marked porphyritic 
Syenite shows at the road-side a 
mile to the southeast of the post-c 

Herschel and Faraday. 

There is an extensive devel 
syenite with, in places, coarse n< 
stringers around the no 
Oorandom^ of a small lake and along 
c»rdfff.° road for half a mile just 
"nd"**** ing the summit of a higl 

Faraday. j.^^ ^^^ ^j^^ p^-^^. ^^^j^, 

ships of Cardiff, Herschel and Fa 
together. The syenite has a stri 
N. 30* w., and can be traced in th; 
for a considerable distance frore 
This brings this area into the s 
rocks as the areas to which rei 
just been made, and which maj 
follow in a general way the line o 
dale Railway from a little to th 
Gooderham station to the vicini 
Lake station. The area lying nei 
tion of the three townships refei 
be shown later to be connected w 
crops of syenite lying farther to tl 
in Faraday, and also with thoa 
gannon. 

The outcrop occurring near the 
the three townships is bordered oi 
east by crystalline limestone and oi 
west by gneiss. Many of the < 
this rock in the district are asso 
crystalline limestone. In fact th 
are so commonly found togethei 
explanation seems to be require 
frequent association. This poi 
referred to again. 

The village of Bancroft, the 
which is wrongly marked on soi 
situated on lots 60 and ( 

In the East- i , . , « 

«rn part of road, which runs along 

boundary of Faraday, 
is underlain by syenite, and out< 
rock occur along the York Branch 
runs throui^h the village, and at c 
in the vicinity. The southern 
syenite, where it comes in contact ^ 
line limestone, is at the rapids al 
mill at the edge of the village. 1 
the rock here is about n. 80** w. ar 
of dip of the limestone is about 
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ard. The syeaite shows in places for 
half a mile along the Hastings road 
»f the village, and is associated with a 
ystalline limestone. The rock border- 
» syenite belt to the northward is a 
id granite, which rises into quite pro- 

hUls. 

g the western edge of the river, at the 
in the village, the syenite was found 
tain nepheline, and on tracing the 
band to a point about half a mile west 
Tillage a little corundum was found in 

Ihe mineral appears to occur very 
ly in the syenite in this vicinity, 
g west from Bancroft the band of 

can be traced practically continuously 
ae distance. Drift deposits however 
re to some extent. The belt was fol- 
to lots 10 and 11 in A concession of 
y, and westward in the general direc- 
iowed by the Monk road. The syenite 
ppears to cross the road near a little 
a 16 A. A prominent exposure of 

shows on lot 19 A. About lot 23 A., 
fore coming to a bend in the road to 
it, nepheline syenite is exposed on the 
)f the road. Syenite carrying nephe- 
>88es the road at 26 A and B. The 
lere is K. 70" w. Crystalline limestone 
in along the border of the white variety 

syenite. The whole band of syenite 
18 a breadth of only 8 or 10 yards, 
ad of crystalline limestone which flanks 
;he west has a breadth of two or three 

Pink syenite was found on or near 
in the fourteenth concession. This 
) carries a quantity of magnetite in 
rnd has a considerable breadth. About 
n the same concessi 'n there is a well 
)ed band of nepheline syenite which is 
JOO yards wide. It carries magnetite 
>arse nepheline, and has a strike of 
r. It runs up into a high hill and is 
cposed. Following along the strike 
. from here for about one mile out- 
f nepheline syenite were seen in three 

places in a hardwood bush. 
1 a hill on part of the belt of nepheline 

on lot 30 or 31 of the fourteenth con- 

a clearing can be seen on the Deer 
tad to the northwest. The belt of white 

could be seen in the distance keeping 

15 M. 



a direction of about v. 30" w. to within a very 
short distance of Deer Lake road, near the 
point where the outcrop which h»s already 
been referred to was obsen^ed in the vicinity 
of the junction of the three townships of Fara- 
day, Cardiff and Herschel. This shows that 
the belt of syenite traced west from Bancroft 
through Faraday is continued, as has been 
stated by the writer, through the southwest- 
em corner of Herschel, thence through Cardiff 
and around through Monmouth, keeping here 
pretty well the direction followed by the Jron- 
dale railroad, and into Glamorgan. 

In the part of the band last referred to in 
Faraday the nepheline syenite is bordered by 
a band of pink syenite which carries mikgnetite, 
and is about one- quarter of a mile wide. The 
white syenite on lot 29, concession fourteen, 
carries considerable macnietite with a little 
pyrite, but nepheline is not strongly developed 
in it. It also contains some dark colored 
mica. The hills of syenite here are fully as 
high as the hills of other rock surrounding 
them. West of the syenite is a broad band 
of crystalline limestone. 

County of Hastings. 

Having now traced the belt of syenite rocks 
from the township of Glamorgan in a general 

Traei th ^***'^*''^ direction through Mon- 
bcit of mouth, Cardiff, Herschel, and Fara- 

Syenite 

Rocks east- day to the Village of Bancroft on 
the Hastings road, which runs along 
the eastern side of Faraday and forms the 
boundary between this township and the 
township of Dungannon to the east, it is 
proposed to trace the belt eastward through 
this township and into adjoining townships, 
and to show ttie connection of this part of the 
belt with the belt of corundum bearing rocks 
which lies some distance to the northeast. 
This latter belt has a length of over 30 miles. 
A description of it was given in my report for 
1897, and the map which accompanied the 
report showed the location of the belt. 

Township of Dungannon. 

It will be Been that coruiidum occurs much 
more frequently in the part of the belt which 
Ejpiom- l»es to the east and northeast of 
uSTYork"' Bancroft than it does in the part 
Branch. i^j^g ^ ^Yie west of this village. 
Moreover deposits of corundum will be de. 
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•cribed in the part of the belt now to be 
eonsidered which are much richer in the 
mineral than are any of thoee lying to the 
went of the village. It may be stated that 
the whole belt of syenite and corundum- 
bearing rucks has a length of approximately 
75 or 80 miles. AYxiut one-third of the belt 
lies to the west of Bancroft and the remain- 
ing two-thirds to the east and northeast of 
this village. 

Fr«>m Bancroft the syenite belt can be 
traced practically continuously through the 
township of Dungannon to the bridge across 
the York Branch river in the eleventh con- 
cessi^m of the t^»wnship. Some of the out- 
crops consist of very coarse grained rocks 
which contain a high percentage of nephe- 
line. The syenite runs across the liver above 
the bridge near the mouth of Egan's creek. 
On the east side of the river, near the bridge, 
the strike of the syenite is about north. 
Just north of the road, to the west of the 
bridge, there is an outcrop of coarse syenite 
carrying much nephelinc and some sodalite. 
This outcro|) was among the first of those 
disc^)vere<l in the district by Dr. F. D. 
Adams, who collected s[>ecimens from the 
vicinity, and s<jme of the material was sub- 
jected to examination by himself and Dr. B. 
J. Harringt**n.-* No corundum was found in 
the vicinity however till 1898, when we found 
the mineral in syenite st points a^ong the 
river's bank on both sides of this outcrop. 

The part of the belt on the west side of 
the river crosses to the east at Egan's chute, 
which lies a short distance below the bridge 
to which reference has been made. Near 
the chute the belt, which is quite narrow 
here. Is broken through by a hill composed 
of a rather dark igneous rock. On the other 
side of this hill nepheline syenite of similar 
character was again found in places and the 
belt was traced with various slight breaks up 
the eastern side of the York Branch river to 
a short distance below where Papineau creek 
enters this river in the tenth concession of 
the township of Carlow. Much of the 
syenite exposed along this part of the belt 
is rich in nepheline, and corundum was 
found in the rock at numerous places. 

* Am. Journal of Scienoe, July, 1894. 



Syenite alio runs up the west aide of tlie 
York river and ontcrops show mt intervals 
between the eleventh concession of Dun- 
gannon and the month of Papinoaa creek. 

Tn Dungannon conindom was found nesr 
the centre of lot 18, in the eleventh con- 
Tetnxtm cession. Some of the mineral is 
^ "^ here light bluish gray, almost white, 
^'^"'^ and it oocors in lary^ sized pieces. 
The perceuta^ of the mineral over the small 
surface examined here compares favourably 
with that seen in deposits in other parts of 
the district. Time did not permit of a care- 
ful examination of the lots immediately to 
the west, but from this lot to lot 13 in the 
same concession the rocks are covered to a 
considerable extent by drift and alluvial 
deposits and it is difficult to get exposures. 
On the north part of lot 13 there is a high 
hill composed essentiaUy of granite which 
nms down into lower ground about half way 
across the lot towards the south. 

On examining a map of the township of 
Dungannon it will be seen from the outcrops 
of syenite which have been referred to that 
the belt of this rock follows pretty closely the 
general direction in which the York Branch 
river runs.^ Near Bancroft the strike of 
the rock in the belt is pretty well east and 
west. From this point the direction of 
strike swings around gradually conforming to 
the general direction of the course of the 
river, although not swerving at the smaller 
bends, till near the, moutl\ of Egan's creek, 
and at the bridge on the eleventh concession 
the strike of the syenite belt and the direc- 
tion of the course of the river are approxim- 
ately north. The general course of the river 
from this point on for 12 or 15 miles to the 
mouth of Papineau creek is north, and the 
strike of the syenite band conforms to it. 
Near the mouth of Papineau creek the river 

* The late Alexander Mnrray of the Canadisn 
Geological Survey mapped the York river in 186S. 
A pbotof^raphic reproduction of a part of his map 
with accompanying notes on the rocks along iu 
babks accompsnies this report (p. 211). The rock he 
calls mica slate is nepheline syenite, which in some 
cases poeseesea a well defined laminated stmcture 
and frequently carries corundum. What he calls 
bombleude rock is nepheline syenite with horn- 
blende, and in some cases oomndnm and eamet. 
His quartzite is granite. £gan*s farm is now 
known as Bronson'a or Lancaster's. 



Part II 



The Corundum Areas of Ontario 



319 



makes its first f^rcat bend after leaving the 
bridge on the eleventh concession of Dun- 
g&rnon 12 or 15 miles bol«jw. This bend of 
the river is to the eastward, and the strike of 
the syenite changes again and conforms, as 
will be later described, to the course followed 
by the river. 

As has l>een stated, the part of the syenite 
band on the west side of the river crosses to 
the east side at the first of the chut43s which 
lies a short distance north or down the river 
from the bridge. Here on the east side of 
the chute the syenite is associated with some 



ence has just been made, and below the sharp 
turn which the river makes after leaving the 
latter, syenite and crystalline limestone are 
seen at the edge of the rapids on the east side 
of the river. The limestone underlies the 
syenite and occurs at the water s edge. It 
has a strike somewhat east of north and dips 
eastward at an angle of about 40*. The 
channel of the river follows pretty well the 
direction of the limestone, apparently having 
been fonued through this rock wearing away 
more readily than the o'lier rocks with which 
it is associated. The limestone at the chute 
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crystalline limestone, and a little north of 
the chute the narrtjw syenite belt is broken 
through by a hill of igneous rock which in 
the field was taken to be a diorito or gabbro. 
The syenite here is much more schistose in 
structure than the rock in the hill, and from 
this it was inferred to be the older of the two 
rocks. A little north of the hill considenible 
corundum was found in the rock. At the 
seeond chute, which lies a half mile or so 
down the river from the one to which refer- 



is gKiphite-holding. Tlie bends in the river 
appear to bi3 due to the fact that the lime- 
stone band has been disturbed or broken 
across by igneous masses. The river has not 
been able to cut its way thri»ugh these so 
readily as through the limestone, and has 
hence been causetl to swerve out of its course 
in places. 

Following down the east Imnk of the nver, 
we found the syenite belt to be pnictically 
continuous. The rock is frequently very 
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coarse in grain and contains a high percentage 
of nepheline. The belt keeps a pretty direct 
course and is thus at some points some dis- 
tance from the river, as the latter has numer- 
ous bends. Towards the northeast comer of 
Dungannon we came to a large beaver 
meadow which breaks thiough the syenite 
belt and has its outlet in low land towards 
the river. The syenite runs up to the south 
edge of the meadow and outcrops again 
directly opposite, on the north edge. The 
syenite occurs in distinct ridges, which are 
frequently broken through by small ravines. 
South of the beaver meadow referred to 
wo found corundum of different colors. Some 
of this was of a deep blue and had 
of Blue a rather striking effect, some of the 
**™° ""■ crystals standing well above the 
general surface of the rock, on account of the 
different rates of weathering of the two, and 
presenting a great contrast in color to the 
white of the rock. 

Monteftffle and Cariow. 

At the river bank and near the point where 
the comers of the three townships of Dun- 
gannon, Monteagle and Carlow 
DeptMit in*' comc together we found an outcrop 
MootaAgie. ^^ nopheline syenite which showed 

on its weathered surface a high percentage of 
light colored corundum*. An old timber 
road comes down to the river just above the 
end of the ridge which rises into the hill on 
which the best outcrop occurs. The syenite, 
which, as stated, contains considerable corun- 
dum, was traced north here for about half a 
mile and was broken across at one point by a 
swampy wooded ravine. In addition to 
corundum the rock carries in places sodalite 
and white mica in flakes of considerable size. 
The rock here possesses a well defined 
schistose charact^'r, as does the syenite in 
many parts of the district. The corundum is 
light in color and the individuals of the 
mineral are of comimratively small size. Over 
a distance of some yards across the strike 
corundum is thickly scattered through the 
rock. Ctinsideting the situation of this 
deposit, its nearness to the water power at 
the Egan chutes, and the percentage of 



^ThU outcrop is uo lot 2 io the secoad ooocesiion 
of MoateaK^e* 



mineral carried by the rock, it appears to be 
one of the most promising in the district 
from the economic point of view. 

The occurrence in this deposit of high per- 
centages of both corundum and nepheline is 
somewhat exceptional, as usually where the 
percentage of one of these minerals is above 
the normal the other is either absent or only 
sparingly present. 

Near the boundary between the townships 
of Monteagle and Carlow, and on the evt 
side of the river to the northeast of Norway 
bay, there is an outcrop of pink syenite at 
the river's edge. Farther down the river and 
a little above the mouth of Papineau creek, 
rock of similar character outcrops again at 
the river's edge. 

Just below the mouth of Papineau creek 

syenite is found on both banks of the York 

Branch river. The river near the 
Below Flip- • - ▼* . « , 

inMuCrwk mouth of Papineau creek, as has 

been previously stated, changes its 
course from northward to eastward. At the 
mouth of Papineau creek and for some dis- 
tance to the east and north there is a tract of 
low, level, somewhat swampy ground, whidi 
is partly flooded at some seasons of the year. 
The outcrop of syenite at the edge of the 
York river just east of the mouth of Papin- 
eau creek comes up in this low land and is of 
small size. It can however be traced back 
from the edge of the river for some distance 
along a low, rocky ridge which rises through 
the alluvial deposits. On the south side of 
the York, opposite this outcrop, a more ex- 
tensive development of the syenite is exposed, 
the belt here forming higher ground. It 
has a breadth of about 400 yards and is 
bounded on the west by crystalline limestone 
and on the east by crystalline limestone and 
gneiss. On both sides of the York here the 
rock has in places a high percentage of 
nepheline. 

From the higher parts of the hills a tract 
of country of considerable size can be seen 
which is composed of the low land which has 
been referred to as lying north and east of the 
mouth of Papineau creek. This tract has the 
appearance of being surrounded by a range 
of high hills which seem to bo arranged in a 
somewhat circular form. Some of these hills 
lie immediately to the west of Papineaa 
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Others. lie to the south and Dorth- 
f the York Branch, and one of the 
t ranges of hills is that which runs 
he northeast to lot 14 in the fourteenth 
sion of Carlow. It was on this lot that 
lam was first found in the district. An 
it of the outcrop of rock which carries 
neral on this lot was given in my last 
i report. 

n the mouth of Papineau creek east- 
along the north parts of the lots in the 
^•i tenth concession of Carlow, out- 
crops of syenite were found at a 
ir of points. Foster's rapids on the 
Branch are situated on the southern 
' lot 19 in the tenth concession. On 
rthem half of this lot and the adjoin- 
1 18 there is a hill which stands at a 
erable height above the surrounding 
The southern face of part of this hill 
down to the edge of Foster's clearing, 
I the clearing near the foot of the hill 
1 fairly large angular boulders of nephe- 
'enite were found. These boulders lie 
he west side of the road which runs 
he main road into Foster s buildings, 
dum was found m place on the north 
f the lull. This part of the hill lies 
one-half mile to the southeast of the 
)nd of Foster's lake, and near the 
ary between the tenth and eleventh 
iiions. The rock here is basic in char- 
some of it having the appearance of 
snite. Nepheline occurs through some 
darkest of it. 

m the hill referred to a ridge more or 
»ntinaous can be traced eastward along 
the northern \mTt of the tenth con- 
Ui cession to the point where the 
York Branch crosses the line be- 
the t«nth and eleventh concessions at 
I. The road which crosses the river 
»f the rapid at Campbell's farm, lot 26, 
he line between the ninth and tenth 
isions, and runs northwestward towards 
Carlow, follows the low land to the 
of this ridge for some distance. On 
>rth face of the ridge and near its foot, 
of a point on the road which is distant 
one-half mile from Campbell's bridge, 
line syenite was found in place. It 



here dips under crystalline limestone, which 
lies farther up the face of the ridge. The 
limestone is itself overlain by gneiss. Other 
outcrops of pyenite would no doubt be ex- 
posed between this point and the outcrop on 
the hill north of Foster's, were it not for the 
covering of soil which overlies a great part of 
the surface. On part of the ridge a coarse 
gabbro-like rock is exposed. This may, as 
in other cases examined, be only a facies of 
the syenite rock. 

Eastward across the road the ridge runs 
out into a point which lies between two some- 
what marshy bays of the York Branch. The 
bay on the north is known as Robinson lake. 
Syenite was found in place on this point on 
the northern face of the ridge. 

The ridge is continued on the east side of 
the York Branch and was followed through 
Extension marshy ground to near the edge of 
SSfte hand the Mississippi river. In this 
^Mtward. pi^j^ q£ ^\^q ridge no syenite was 

found in place, but crystalline limestone was 
observed under conditions somewhat similar 
to those under which it is associated with 
syenite farther west on the ridge. The sye- 
nite occurs here in all probability in the low 
ground to the north of the foot of the ridge. 
Time did not permit us to attempt to follow 
the ridge east of the Mississippi in the tract 
of country lying between this river and the 
Madawaska, but it seems likely that outcrops 
of syenite do occur here and that this part of 
the belt runs eastward till it joins the main 
part of the belt of the corundum-bearing 
rocks in the northern part of the township 
of Lyndoch to the east. An examination of 
the map of the corundum belt which accom- 
panied my report for 1897 will show that the 
part of the belt which runs down into Lyn- 
doch is much wider and extends farther 
south than does that part of the belt which 
lies farther west in Haglan and Carlow. The 
narrow belt of syenite rocks which we traced 
in 1898 from near the mouth of Papineau 
creek, if continued eastward of the Mississippi 
and across the Madawaska, will strike the 
southern edge of the belt mapped in 1897 in 
Lyndoch. 

The association of crystalline limestone 
with the nepheline syenite at points in the 
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w of the numerous outcrops examined 
istrict. 

the Indian hill on lot 19 the rock 
raced through lot 20, there being an 
of rock on this lot similar to some 
which usually carries corundum, 
k is a light colored .syenite and con- 
isiderable white mica. The side hill 
1 the outcrop occurs (in which it may 
no corundum was found) is pretty 
ered by soil and trees. The outcrop 
te being exposed by a recent fire 
is destroyed the surrounding bushes 
sen for a considerable distance to the 
t. From the foot of the hill on 
his outcrop occurs a sand plain 
) out to the Madawaska, at the edge 
I, and in a line which runs in the 
I of the concessions from the last 
ad outcrop, there is another small 
) of syenite. This exposure is situated 
)uth side of the river, at the head of 
3 rapid known as the Horserace, 
crop carries corundum and is situated 
est side of lot 24 in the eighteenth 
)n. very close to the line between 
nd24. 

I the river from this outcrop and a 
tance from the bank corundum again 

the rock on lot 24 of the eighteenth 
>n. From this lot on to and includ- 
B corundum was found in a number 
»ps. These outcrops are situated on 
\i end of the lots in the eighteenth 
>n and on the south end of the lots 
neteenth. An outcrop occurs at the 
I small swamp at the post where the 
of the four lots 24 and 25 in the 
bh concession and 24 and 25 in the 
th come together. The posts in the 
nd on the edges •f the concession 
e found in place. Being situated in 
nd they had escaped destruction by 
which have burned over the district 
he years which have elapsed since 
eys were made. Very few of the 
30st8 have escaped these fires. 

cast of lot 25 the chief outcrops of 
a are on the south parts of lots 26, 
i in the nineteenth concession. The 
rhich the mineral occurs is for the 
t pink in color and coarse grained. 



Much of the corundum is coarse grained, 
agreeing in this with the rock in which it 
occurs. 

A little east of the post which has been 
referred to as being situated at the point of 
contact of the four lots, and north of the con- 
cession line, there is an outcrop of nepheline 
syenite. This outcrop is at the edge of the 
small swamp mentioned. These occurrences 
of this variety of syenite are met with at 
intervals, as stated in last year's report, 
throughout the whole length of the belt 
running from Carlow on the west to Sebas- 
topol on the east. The outcrop just referred 
to was not observed till last season. The 
nearest outcrop of similar character observed 
to the west is on lot 1 in the nineteenth con- 
cession of Raglan, and the nearest to the 
eastward is in the western part of Brudenell. 

It will be noticed from the description 
given that the outcrops of corundum-bearing 
rocks across Raglan follow very closely the 
dii^jBction of the line between the eighteenth 
and nineteenth concessions, being sometimes 
just over the line on one side and sometimes 
on the other. Thus corundum occurs on the 
concession iiself in the most western part of 
the township, as well as on the south parts 
of lots 1 to 4 in the nineteenth and on the 
north parts of 3 and 4 in the eighteenth. 
Then near where the concession line crosses 
the Madawaska the outcrops occur in the 
same relation to it, and others occur in the 
same situation as regards the line between 
these lots and the lots along the extreme 
western end of the line. Moreover, it was 
stated in last year's report that corundum- 
bearing rocks occurred sparingly on the north 
part of lot 35 in the eisthteenth concession, 
this lot being the one the farthest east. The 
outcrops thus, from one side of the town- 
ship to the other, have a rather remarkable 
arrangement in that they all follow so closely 
the direction of the concession line. 

Radcllffe and Brudenell. 

A small outcrop of corundum-bearing rock 

was also found near the edge of an old lumber 

road on lot 21 in the first concession 

A small 

Area , of the township of Radcliffe. Other 

parallel to 

the Main small outcrops also occur on one or 
two other lots immediately to the 
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northeast of thii one. These may be said to 
form a Braall belt which has a direction 
roughly parallel to that of the main belt. It 
was ftUted in last year's report that the strike 
of the rocks chantrea near the western edge 
of the township of Brudenell and mns tc»wards 
the northwest. Ttis small isolated belt in 
Radclifle serves to connect the outcrops near 
Palmer's rapids with those in the fifth, sixth 
and seventh concessions of BrudeneD. These 
latter outcrops as shown on last year's map 
appeared to htf somewhat disconnected from 
the part of the belt ]>nng to the southwest 
It may be stated that the corundum on lot 
21 in the first concession of RadclifTe is 
associated with garnet similar to the outcrop 
referred to on lot 19 in the eighteenth con- 
cession of Ra$(lan. 

A number of large boulders rich in corun- 
dum were found on lot 19 in the sixteenth 
concession and on lots 18 and 19 of the four- 
teenth concession in Raglan. These boulders 
were no doubt carried southward by ice 
during the glacial period. 

Scbastopol sad 5oatli Alfooa. 

In last year's report it was stated that 
nephelinc syenite boulders had been found 
in places thickly strewn along a 
of um Rdt Hne running east of north from the 
AjfODA. northeast corner of Lyndoch into 
the adjoining township of Sebasto- 
pol and acrrjss that part of the Opeongo road 
which lies to the west of lake Cfear. A few 
were }dso found to the north of the lake. 
The position of these boulders was shown on 
the map, and it was stated that the outcrop 
from which they had been transported lay to 
the north. During last summer the outcrop 
was found in the first concession of the town- 
ship of South Algona, which bounds Sebas- 
topol on the north. 

<>n lot 14 in the first concession of South 
Algona a number of nepheline syenite boul- 
ders were found and the rock was found in 
place on lot 11 of this concession. The 
syenite is here very coarse in grain, and the 
nepheline occurs in it in large sized pieces. 
The rock was also found in place across lots 
8, 9 and 10 to the eastward and across 14, 15, 
16 and 17 to the westward. The strike of 



the syenite beie is aboot sr. 75*^ e.« magnetic. 
The band aasamea the character of a series 
of dikes which cat a pinkish colored rock. 
They vary from one or two feet to 30 or 40 
yards in width. The rock carries magnetite, 
some pieces of this mineral being a foot in 
diameter. The syenite is for the most part 
coarse in i!;rain and somewhat porous. No 
corundum was found in place here, bat some 
boulders carrying the mineral were found a 
short distance south of the ootcrop. 

The direction fol owed by the glacial strin 
in this part ckf the field is k. 15 e. magnetic. 
Had time permitted no doobt other oat- 
crops of syoiite could hare been foond 
farther eastward. 

In the southernmost part of Sebastopol a 

namber of oatcrops of nepheline syenite 

were foand. In the first oonces- 

8fetth« in sion a band of this rock was traced 



through lots 13 to 5 indosiTe. On 
lot 6 the band is at least 300 yards wide, but 
tapcn towards the east and woai. Closely 
associated with the syenite are more basic 
rocks. The band is flanked on both sides by 
crystalline limestone. The band was traced 
from the west end of Highland lake, lot 12 
in the first concession, to the south end of 
lot 5 and appears to run into Griffith on the 
south. It crosses Highland creek at Lam- 
bert's mill. The strike of the rock is north- 
east. 

Nepheline syenite boulders were found 
alongside of the road on lot 4 in the fifteenth 
concession of Denbigh. 

Alofv the 5aow Road. 

The road from lot 3 in the thirteenth con> 
cession of Denbigh follows Hyde's creek to 
the vicinity of Denbigh village. The creek 
is quite rapid in places. From the 
on the Snow village to the Snow road crossing is 
a distance of about three miles. 
The rock here exposed is gneiss, associated 
with which there is a narrow band of crystal- 
line limestone which outcrops about one- 
quarter of a mile from the crossing. 

Following the Snow road westward from 
the crossing an area of gray or white granite 
with a width along the road of 12 or 15 miles 
comes in. The eastern boundary of this area 
if near the line between Denbigh and Ashby, 
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4ukl the western boundary in the latter town- 
ship is not far from the edge of Mayo. The 
rock is very uniform in character. That the 
area occupied by it is unauited for cultivaticm 
ia evident from the fact that for about 12 
miles along the road, through what is known 
as the **long bush " there are no settlers. 
Bock of similar character is exposed some 
miles to the northeast of Griffith's, north of 
the Madawaska river. 

The road in Ashby runs between Otter and 
Weslemkoon ]akes, where the granite is well 
exposed. 

Proceeding westward through Mayo, from 
the edge of the granite area, the rocks exposed 
are gneiss and crystalline limestone. 

From Mayo the road proceeds westward 
through DuTigannon, and crosses the York 
river at the bridge in the eleventh concession 
to which reference has been made. 

Lanark and Frontenac. 

Corandum was found in place in the town- 
ship of South Sherbrooke, Lanark county, by 
Mr. L. J. Gemmell of Perth, in 
SSSSSd September, 1898. Mr. Gemmell 
Bherbrw>ke. ^^^ ^^^'^ ^ attendance on the pros- 
pectors' course at the Kingston 
School of Mining during January and Febru- 
ary, 1896, and while there had had his atten- 
tion directed to corundum, which was being 
experimented on at the time at the School. 
He had learned something of the character 
of the mineral and of its mode of occurrence, 
and on going into the field in the following 
season had decided to look for it. On meet- 
ing Mr. Morrow, a resident of the township 
referred to, a gentleman who has paid con- 
4uderable attention to the minerals of his dis- 
trict, Mr. Gemmell described to him how 
-oorundum occurs in the rocks, laying special 
stress on the fact that the mineral usually 
stands well above the weathered surface of the 
mass in which it is found. Mr. Morrow at once 
stated that some years before he had observ- 
ed crystals of mineral attached to the surface 
of a rock in the sixth concession of South 
Sherbrooke. 1 ho two gentlemen visited the 
locality together and found a mineral occur- 
zing as Mr. Morrow had described it. They 



were in doubt however as to whether it was 
corundum, on account of its being almost 
white in color and thus differing from the 
specimens Mr. Gemmell had seen in Kings- 
ton. However, to make sure of the point, 
they sent specimens to Prof. Nicol of the 
Sch<K)l of Mining, who assured them that it 
was corundum without a doubt. 

Immediately after the "find" had been 
verified Mr. Gemmell invited the writer to 
visit the locality, in order that a comparison 
might be drawn as regards the richness of 
these deposits in Lanark with th<se situated 
in North Hastings and adjoining areas fifty 
miles or so to the northwest. A visit was 
accordingly made to South Sherbrooke in 
October, after the completion of the field 
work which has been described in preceding 
pages. It was found that the corundum 
occurs in a belt of igneous rocks which has a 
strike about parallel to that of the concession 
lines of the township. This is n. 45^ e., 
astronomical. This belt, so far as examined 
in the township, lies wholly in the sixth con- 
cession and has been traced from lot 12 to 
lot 1, the latter lot lying at the boundary be- 
tween this township and Oso to the west. 
The breadth of the belt is about three-quar- 
ters of a mile. The belt also extends into 
Oso, keeping the same direction. 

The largest crystals of corundum observed 
in the rock had a length of about IJ inches, 
but are thick and more tabular in 
color of the form than most of those found in 
^■'•*'* North Hastings and adjacent 
country. The majority of the crystals have 
a diameter of about half an inch and show a 
rather striking uniformity in size, there being 
scarcely any of the mineral in small grains. 
The color of the mineral is also pretty uni- 
form, being light griiy or almost white, and 
sometimes light pink or flesh colored. It 
may also be stated that the corundum is dis- 
tributed across the whole breadth of the 
band of rocks but in no place examined was 
the percentage high, the richest parts of the 
rocks averaging probably about five per cent. 
The crystals stand well out on the weathered 
surface of the rock and are often attached to 
it by a very small part of their under surface. 
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Ontario albite anorthosites also occur associ- 
ated with the corundum-bearing group. 

1. II, III. 

Seine South lUwdon, 

River. Sherbrooke. Que. 

BlOa 46.24 47.32 54.45 

AI« Ot 29.85 30.36 28.05 

■••Ot 1.80 1.35 0.45 

1W> 2.12 1.55 

MiiO trace 

0M> 16.24 15.45 9.68 

MfO 2.41 2.44 

N»a O 1.98 1.88 6.25 

K-0 0.18 66 1.06 

CyO. 1.03 0.58 

HfO 0.10 0.55 



101.35 
2.85 



101.69 
2.73 



100.49 
2.69 



Total ... 
8p. Gmvity . 

The following analyses, made by Mr. Law- 
son, show the composition of the two con- 
stituents of the South Sherbrooke anorthosite. 
For comparison the theoretical composition 
of a plagioclase, Ab^ An^, quoted by Zirker, 
IB given, as well as the composition of a 
hornblende from hornblende gabbro quoted 
by Rosenbush®. 

Bj'townite. 



I. 
KO, 48.12 

AltOt 34.54 

Fe« Ot 0.86 

FeO 

MnO 

ObO 16.80 

MgO trace 

K« 0.15 

Na, O 1.91 

Ha O none 

(ignitioD) 



II. 

48.03 

• • • • 

33.48 



16.28 



2.26 



Hornblende. 


III. 


IV.^ 


41.40 


89.58 




trace 


15.89 


14.91 


7.01 


4.01 


7.17 


10.67 


trace 


trace 


12.58 


11.76 


10.31 


18.06 


1.56 


0.62 


8.58 


2.87 


0.81 


2.79 



101.38 100.00 99.76 100.27 

Gravity.. 2.731 2.735 8.188 at 15«C 8217—8222 

I. Bytownite from the Anorthosite of South Sherbrooke, 
Ont. 
II. Bytownite, Ab| An^, fi^iven by Zirkel. 

III. Hornblende from the Anorthosite of South Sher- 
brooke. 

•IV. Hornblende from a Hornblende Gabbro, quoted by 
Rosenbuseh. 

It will be seen that there is a remarkably 
dose agreement between the theoretical com- 
position of bytownite, Ab^ An^, as regards 
the percentages of the silica, lime and alkalies 
and that of the felspar from the South Sher- 
brooke rock. The proportion of alumina in 
the latter is however over one per cent, 
higher than that of the theoretical per- 
centage. This may be due to the presence 
of a small amount of corundum embedded in 
the felspar in a very fine state of division, 
as this mineral occurs, as has been stated, in 
parts ot the rock. None of it was identified 

' Petrognphie, 2nd edition, page 221. 
• Elemente der Oetteinslehre, page 14S< 



however, either by megascopic or microscopic 
examination, in the specimen analyzed. In 
thin sections under the microscope the 
felspar is seen to contain numerous crystal- 
lite-like inclusions It is possible that some 
of these are corundum. 

The hornblendic constituent of the 
anorthosite is seen by the analysis to have 
the composition of the typical variety, or 
what is called common hornblende. 

Oio In Prontensc County. 

From the boundary of the township of 
South Sherbrooke the belt of corundum- 
bearing anorthosite runs westward 
Extension into the adjoining township of Oso 

of the Belt . « ^ — o _ . 

m Frontenac county. During the 
little time I spent in this township however I 
did not succeed in finding the belt so weU de- 
fined as in South Sherbrooke, although corun- 
dum wss found in the rock in situ at two or 
three places and anorthosite boulders carrying 
corundum were found lying south of a line 
which runs several miles to the west, thus 
showing that the belt continues for a con- 
siderable distance across country. 

As only a hurried walk was made through 
this part of the township the location of the 
outcrops of rock and the distribution of the 
corundum-bearing glacial boulders can be 
only approximately stated. This is owing 
also in some measure to the fact that some of 
the streams and small lakes were found to be 
incorrectly laid down on the township map. 
In a general way it may be said that the belt 
of corundum -bearing anorthosite enters Oso 
near the northern edge of Kock lake, which 
lies at the boundary of the townships of 
South Sherbrooke and Oso. This is near 
lots nine or ten in the seventh and eighth 
concessions. From this point the belt, judg- 
inj2f from the position occupied by the glacial 
boulders, runs southwestward about midway 
between the southern edge of Sharbot lake 
and the northern extremity of Crow bay» 
which is an extension of Bobb's lake. No 
clearly defined belt was found here, but con- 
siderable rock in place resembled that farther 
east, and this rock crosses the Kingston and 
Pembroke railway a short distance south of 
Olden station. Just east of the railway 
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to the gabbro family. The chief constituents 
of tho rock are basic plagiodase and pyrox- 
ene. The pyroxene consists in some speci- 
mens of bt»th diallaj^e and hypersthene, so 
that it would be as proper to call the rock a 
norite as a gabbro. Both the diallage and 
the hypersthene contain the inclusions char- 
acteristic of these minerals. Tho inclusions 
here are however striking on account of their 
ci>mj>aratively lar^ size, and have been refer- 
red to in a pa(>er published some three years 
av:t>.»* 

i>ther minerals occurring in subordinate 
amounts in this ga6bro are biotite, apatite, 
magnetite and pyrite, besides other 
«?%)• ic tb* accessory constituents ox less prom 
*"*** '^ inence. Stringew of quartz of 
j>e<\'«ndarT v>ri^n are also sometimes present. 
An imei>»tinc fact in connection with part of 
\he gab^iN> is that some of the bftsic plagio- 
cuad^ ^-d micsv«copic examination is found to 
l^ aite'rin^itt* scapislite, as sbowTi in Fig. 3. 
T^is ma» lien repiwsients a stage in the 
aherfcia^ii .c c*y*^cv into tie aeapolite rocks 
w^h^ri ary* sc r^uknuaeirifaac c-tf socoe parts of 
thf rep.c c3»S*a' €%rciB5eff«xk«i. In the typi- 
•■^ jofcT*.r;:T< ;«v£s ti>e eswmnil cv^utitQents 
fcTi «.Ta:».-c:'r* h2>£ fiMvaiibiTT bi'vn^ikiMie. The 
f;»TTXM-r ir.'.T^ecaZ as fraw* » he^er^ to come 
fr.-iTT. Tiiap vu«K^ and the laxtA- a;«iwan to be 

s.-im« rant'Liiv tc iju wasvibse rw&&. which 
%-..' Si hic^'j^'^.c? rcSfCTK a« ic f^ieakaig of 
i;..«Tiii .c ii)£ JT'V. ic*t Qfstniink. n:a>e of die 
:^<,'«.v-iKS( .c 77r^J:flD<^ Tvmknis izna2te!re<d. 
Ti^r: .1: :ii« twirfcf ros» ?nK nrtri of Par- 
i.Kxi «:^'i.ii. iu« 7/ zxu CMC re liw Tsi^wiy 

Th; uiy >iz\imx» dtuwu: knr^rr w iht ^'yc 
^ : :i* n.tt«^ »itf nfia:r Titt «hm- tz ^ack- iai^e. 

*^"^ ».rts..ir^.^rt- r .macv.. liWf; l^liiu n»isi 

:m4 '.r. >..-.r^is UK. haet uumiC, ai ^rf aoce 

-. ::-.: ^•n.'- .u^ niai^ icil amii itnia-fTiff ^c 
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with no other rocks interveniDg. A consid- 
erable Amount of titaniferouB magnetite also 
occurs on this property in the gabbro, and 
some of the ore has been blasted out. This 
magnetite, like other titaniferous varieties, 
carries a-small amount of nickel and cobalt. ^^ 
One specimen was found to contain 0. 1974 
per cent, of the metals. A fine grained 
variety from the same deposit was found to 
contain 0.5648 per cent, of nickel and 0.2622 
per cent of cobalt. Samples of pyrite in 
association with the gabbro on the same pro- 
perty gave 1.6785 per cent, of nickel and 
0.9847 per cent, of cobalt. All these analyses 
were made by Mr. F. J. Pope, M. A., late 
demonstrator in the Kingston School of 
Mining. 

Scapollte Rocks. 

As has been stated, some of the basic 
plagioclase in the Parham gabbro mass 
can be seen, when the rock is examined in 
thin sections under the microscope, to be 
more or less altered into scapolite. There 
are other large masses of the rock in the dis- 
trict in which the plagioclase appears to have 
been completely altered into scapolite and 
the pyroxene into hornblende. Again there 
aro masses of gabbro-like rocks intermediate 
in mineralogical composition between the 
Parham mass and these masses in which the 
felspar is represented entirely by scapolite. 
Many of these scapolite- bearing rocks are 
found in association with iron ore 
■ociaiedwith deposits. Very often the scapolite 
rock forms one wall of the ore body 
while the other wall consists of usually some- 
what impure crystalline limestone. A deposit 
of this character is that known ss the Glen- 
dower mine, near Bedford station on the K. 
& P. railway. Here the foot wall of the de- 
posit is a scapolite rock which in the field has 
the general appearance of a somewhat coarse 
gabbro, but when examined in thin sections 
under the microscope the light colored con- 
stituent is seen to consist almost entirely of 
scapolite, with some calcitc, while the dark 
constituent is horitblende. See Fig. 4. 

The scapolite rock is much freer from 
oxides of iron than is ordinary gabbro, and it 

^ ^Seventh Report Bureau of Mints, pp. 230 to 
S82. 



would seem as if in the process of alteration 
of the gabbro, now represented by the scapo- 
lite rock, the iron oxides had been leached 
out and deposited from solution, thus giving 
rise to the iron ore body. 

In his descripti(>n of the corundum district 
of Burma Prof. J. W. Judd^^ stetes : **Tho 
study of the Burma limestones leads to the 
conclusion that the basic gneisses may under- 
go a corresponding metamorphosis, the break- 
ing up of the lime-felspar leading to the 
formation of an unstable scapolite, from which 
and from other unstable minerals originate, 
as a consequence of further change, the calcito 
and dolomite." It may be added that in 
Eastern Ontario it is possible that some of 
the crystalline limestones which are so 
intimately associated with scapolite rocks, 
which latter are alteration products of igneous 
rocks, may represent the extreme forms of 
the alteration of these igneous rocks. 

The scapolite rock from the Robertsville 
mine, which forms one of the walls of the 
magnetite deposit, in mineralogical composi- 
tion stands between the Parham gabbro and 
the scapolite rock of the Glendower mine. I 
consists essentially of scapolite, plagioclase, 
both of which occur in large amounts, and 
hornblende. The microscopical characters of 
this rock were described some years ago by 
Dr. F. D. Adams and Dr. A. 0. Lawson.^* 

Corundum in other Countries. 

In last year's report, p. 213, a brief account 
was given of the modes of occurrence of cor- 
Recent Re- undum and emery in different coun- 
Kr^ii? tnea. Since the publication of that 
Authors, report two important monographs 
have appeared on the subject. For a copy of 
one of these I am indebted to Dr. T. L. 
Walker of Calcutta. This valuable report 
on the corundum deposits of India, consisting 
of 79 pages, is by Mr. T. H. Holland. i» 
The other publication referred to is by Josef 
Morozewicz, and deals with the artificial pro- 

^^The Kuhiesof Burma au'l AsHociat^'d MiDPrals. 
Phil I fans. Roy Soc. Loadoa, vol. 187, p. 2^05. 

^» Can. Rec. Science, 1889, pa^e 198. 

^3 A Manual of the Geology of India, F.coDomic 
Oe^loiry part i, Gorm dum by T. H. Holland, 
A.R G.S., F.6.S., Deputv Superintendent Geo- 
logical Survey of India, 1898. 
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(lurtlmi iif nonindutn and other minerals in 

iitaKiiiaN. * * A hriof atioount in alHo given of 

llio iiiihIon (if ooourronoo of corundum in 

llumiia. Tho voluino uonnintM of reprints of 

aHioltm from an Auntriau periodical, and I 

am uuloUtod to tlio kimhuMis of the author 

(or a oopy of it. 

In India. 

An \strum)uu( oiHMim undor many forms in 

tndiHt M\\\ ii\Muo of it^ uuhIos of i>ccurrence 

(tuM'«» aiv •imilar to thono undor which the 

mtuom) (Mvuiii ui Ontario, it HtHmit advisable 

(\« ^«\o a \\\'w( r\n'iow K\( Mr. Holland's pajier 

u\ thu rt^|HM't. 

In X\\<^ mti\Hluolion to his r\*|H>rt Mr. Hoi- 

l^nd At.-^t^vH that '^ 'Vh<^ Indian Kmpirt^ can 

>Mih \ovv ^\HHi rt>ason 1h> claimed 
,v. ^\>.Mo a* tho luMuo ot vvrundum. The 

\\%\\w *\Muuxlum undor which the 
d..-i vN^i>M\M .^i\d xuxn t ran^jvirtMU forms of 
H^HuV. »Uii\v,iv^ ^^\c »;\^norall^- Kvn known 
x;;\sv tV ^u;^^v^.;x"?^^u ;w:v* Kuiv^jv of a lATv^^ 
u^■.•.x',*s*^ *^? \'.\,\.An xxss':«u*n» •.o«:u\i* :he end 

s^ >o S^v.xK*. : >^,^».^l V.'?v,r.,\ Nv^: ^^v.»v aT>f 
>>>vv ^* \c ,\,*'.\vxv.N vi lv.,iv» ,*i :hc ^^^:v.r.:^x: 

"x.i' "^v •*. .'^>. .v.-^N ,'.; :^^rv.v '•V/n: :isc 



'V^ 



V ^\.. ^».v . .v«v Tvv ,*Av % .;l. ,>.c*.Ti-ri 
^•:v^ -vsv • ^x ■■• »N"«>. vc t^v-^s^^V -.vj.": 

>v:x;«|^ ♦% v»xx«oifc.-x %x X',\ . vi ■ P*,\ • k* ' Sv 

,*\ ^^V « »• » >.. ■•V--1X • • .'. ^Vf ■-: .IV^"*V» "k"^" 

■N * ""X ».*^*. • ^X *tx \»V N» ,"*.i Nk >i. \i.. V • 

V •>« » * 'VX^ 

^ « :•■ V N I1.NX. "..^ ». x\ .. •% >» ^ -'.^i \ K, V «^ 
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varieties. It is stated that the ruby and sap- 
phire, known as "perfect corundum," were 
prized by the ancients ** for their beauty and 
supposed efficacy in medicine or magic." A 
quotation is given from an ancient author 
by whom the mineral is called hyacinthua. 
** This is the gem that feels the influence of 
the air and sjrmpathizes with the heavens, 
and does not shine equally if the sky be 
cloudy or bright. Besides, when put in the 
mouth it is colder than other stones. For 
engraving upon indeed it is by no me«ns 
adapted, inasmuch as it defies all grinding ; 
it is not however altogether invincible, since 
it is engraved upon and cut into shape by 
means of the diamond.'* Even at the present 
time. Mr. Holland sUtes, the mineral is 
thought by the natives to have a medicinal 
value. ** Like manv minerals common cor- 
undum is used in India for medicinal pur- 
p^^ea. The hakims (native doctors) of the 
l\m;ab us^ cUcincd cc*niDdam as a coolimi; 
medicine :n fevers d.«e about 16 grains). 
Tbey also ar-rir it to wcmnds to stop ble^d- 
i:!;- In faj^ =ir:Lksaipcv>perde» innumerable 
s^v-zi Tx^ h&v^ Swn ai^fibcied to the common 
ar::i £«ei T-&r*!«CD«» :i !£:« zcineraL Rabies of 
cersaiz ^^ :jC:tT w«e>t 'tn^SeviM to ooncem the 
:.r<. i*ft:i- vflfclTi* r»c^«?T, <aKce». failure, 
iiTi.iba: j.-ff . f.'EaT'sasa.'e. .v liesrvwnersv. Stones 



,c ^fcr:kjr .*->.Lr%rs«r w'R* >eoev^ed to subject 
:.Y«j-..7 r«.««:'^icA:n «x '•^r^'^'^r icr.'^e«. to tdovs 
r:*/iir % ^^iHt^tu :c x* 1ms ;C ii:<aieff8k' a&inuds. 
T* '.J** s^rcii^Tf ai&.mc :C3Mr pcv«^rties wss 

ft.3>i. r rvL.r;n£ '*f^ir. rr •fiirrrimasarc aad evil 
7«isakt.a»^ 1: uax S» ftiiOAL taias tsis WIi«f in 
-.!«< ^..rvr-rtc-or^ i^^^vn- li fsntf asti ccher 

1U... « tn!<x V ^tu idxcin^ rmaL'T«««> ai? i^ cod 
«,^%n 9t.* \s«Ax tuu s^^rdTv-.-ixtf lass !!£■?'£ :c Hfes 
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:her simple oxides occurring in a pre- 

similar manner." This agrees with 
>inion expressed by the present writer 
t ysar's report. Mr. Holland further 

that until recently the known occur- 
I of corundum in situ were few, and 
lay account for the tendency there has 
x> regard the origin of corundum as due 
kusual or secondary circumstances, its 
ction having been thought to be due to 
etion of mineralizing agents or other 
i affecting the aluminous rocks in which 
ars. ** The principal Indian occurrences 
undum in situ can be divided into two 
8 : (1) Those in which corundum is asso- 
L with basic rocks, and (2) those in which 
isociates are distinctly siliceous (acid), 
classes are well represented in India, 
i most cases where corundum has been 

associated with basic rocks intrusions 
gmatite have also been found in the 
bourhood." The basic rocks have pyr- 
I as a predominant constituent. With 
c associated hercynite, ruby, spinel, 
aste, magnetite, ilmenite, coruudum and 

minerals. Corundum also occurs in 
illine limestones, and it has been shown 
these limestones are intimately asso- 
l with pegmatite, this association of the 

being a constant feature of the Madras 
dum deposits. In view of Pr(if. Judd's 
aMons these limestones are regarded 
udd'ii *^ extreme forms of the alteration 
ifoiM.^£ j.Qc]jg which are now generally 

led as igneous in origin. *'It seems 
priate to link with them (the limestones) 
northite rock containing corundum in 
alem district of Madras. Although the 
hite matrix was the first described 
|(8t the occurrences of corundum, this 
ation appears to be rare, possibly bc- 
the anorthite has in many cases been 
;ed to carbonate of lime." 
connection with the Ontario occurrences 
rundum the fact has been mentioned 
that corundum has been found in 

iflon 

Dtario a basic anorthosite, a rock very 
similar in character to the corun- 
bearing anorthite of India No occur- 
8 in this Province are however known 
I resemble those of India in which 



corundum is found in highly pyroxenic rocks, 
or in their altered representative the crys- 
talline limestone. Attention has been drawn 
however, both in the present report 
and that of last year, to the frequent 
association of quartziferous pegmatite with 
the corundum bearing rocks of the Province. 
It has also been stated that the corundum- 
bearing rocks of Ontario are, in the majority 
of cases examined, closely associated with 
crystalline limestones. 

*' The sapphires of Kashmir occurring in a 
granite, form a ?ood example of the occur- 
rence of corundum in rocks of acid composi- 
tion." 

In Onthrio corundum has not been observed 
in granite, but the more acidic varieties of 
syenite which contain the mineral appear, as 
has been stated, to pass into granite in some 
cases. 

Burma. 

In Burma, which is celebrated for its rub- 
ies, the principal mines are those in which 
„ ^, . the stones are found in crystalline 

Rubies in "^ 

CryRtaiiine limestone, hiU-wash, orin alluvium. 

Limefltone. 

In one small area in Upper Burma 
there are ten distinct bands of crystalline 
limestone in a distance at right angles to their 
strike of 2^ miles. Their collective thickness 
across their outcrops is about 2,670 feet. 
The gem stones are obtained by washing the 
detrital matter produced by the weathering 
down of the limestone. '^The limestone it- 
self has also been quarried for the rubies 
occurring in situ, but the shocks produced 
by blasting and subsequent hammering of 
the rocks invariably injure numbers of the 
gem-stones." At one point in the Ooim- 
batore district *'two rocks of different com- 
position and structure are connected with the 
appearance of corundum . . . The one 
is the pale gray eloeolite syenite of the Siva- 
malai Hill, and the other a coarse felspar- 
rock intruded as veins into the former rock. " 
The latter rock is composed of red or deep 
flesh-colored plagioclase and biotite in large 
nests of small plates. It is in this rock that 
the corundum occurs, and it appears to be an 
original constituent of the rook. Although 
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oorunduni occurs in a rock here which is 
Vnkiwoc- ftssociated with ela^lite or nephe- 
C^IIIIirdllm inline syenite, the mineral has appar- 
^Jjjjjffn «ntly not been found occurring in 
OntAria ^^ latter rock in India. The same 
appears t<^ be true of all other countries, in- 
cluding [particularly the Ural mountain dist- 
rict of Russia and other districts in which 
both corundum and elieolite syenite occur. 
Judging fn»m the descriptions of the occur- 
rences of ci»rundum in these countries whi« h 
hare $^> far been publishes, Ontario is the 
only ci^untry in which corundum has been 
observed to oc« ur in elnrolite (nepheline sye- 
nite). In this Province numerous occurences 
have been observed by the present writer in 
which the mineral is embedded in syenite of 
this chanict«-r. 

In the Salem district corundum occurs 
under ci>nditious t% rv similar to thoee which 
have been stated by the present writer to 
|ur«vmil in the dt-pi>sita of this mineral in the 
township of South Sherbrooke. Mr. Hol- 
land deecribes the rock as **coiM»ting of 
aiKWthite (indianite) and hornblende chiefly. ** 
The specific gravity of a specimen with bat 
little hombletkde was found to be 2.K^4. 
The corundum is of a ** pale« greenish-gray, 
rarely tfe^h ci>U>ur. and occurs sparsely distri- 
buted ' amon^ the parts of the rock which 
h»» a gnetss^ud structure^ which azv richer in 
anorthite. '"It take« the form of irregalar 
lum(t« averaging from vMae-^uarter to onv inch 
in druueter. The crvstaU dv« n^^« a* a rule« 
shv^w t^eprt;<imacicandpyra&LidalfiKett . . .'* 

Thz;» doicnpCA.'fi v'f the mmeral^^gK-al ivm- 
|\.vvi:>.»i* V t 'htf rvvk *Rd the K»nu and c\»k>r 
of the vVKtAituxl vvrutt«.lutti :A(«^iIt«« venr wvU 
^.^ the ^vvurt\*woe m 5vuth Sh«»rbrwke. 

It» ;hc SxViti d »:rtct» ** ui the ^vh<r 
cv*rattv?uni .<it\-«» ot huii«« onv s*« the chA^av.-c> 
ecw:.v' 'evituix-K u thv vsx-uirvixv of diVe* of 
cvvu!'**.* ^-AU'.vc or ^s>i«u»:i:vs a:x? tvfvr\'iK.v i* 

d\ '<.%'» ot Aav»Jk vViiuswc u-*i\ N::', or *?>.■■» 
tvvil * *' X' t *« ^^: .»0* * ', *. \ • v^i ».ui », . : > o • ; v • ;;•; ^x' o r- 



few localities in India in which att 
^ ^ have been made to work 

Womnff 

rockOmin- deposits in order to eztiact UM 

dum for 

Abraatve eral for abrssive purposes it n 
well to give Mr. Holland's de 
tion of the occurrence, with his ooneli 
as to the economic value ol the de] 
This will be of some assistanoe in estiii 
the relative importance of the Ontari 
posits 

^'The actual matrix of the oomnd 
this area occurs as bands of lentienlar n 
of principally deep flesh-colored orth 
(finely crystalline, and showing nnd< 
microscope a line microperthitic ore 
perthitic inter-growth of possibly p*agic 
in which there is oftenaconsideraUep 
tion of sillimanita (flbrolite), intile, o] 
black and green spinel, with biotite, 
last is especially devdoped at the peri 
of each lenticle. The sixe of these le! 
is sometimes as much as fifteen feet loi 
eight feet scnMS «hei« sctoally seen 
ro^ The oomndum here differs entu 
^>pearance from that of SittampnndL 
of a deep purplish brown or sometinie 
greenishitcray coloor, and is always ref 
crrstallized into hexagonal prisms i 
great number of varioasty inclined pyn 
fjces impvrftfcthr devek>ped, and so 
the prism an eluogated barrel or ofen s 
shape. 




TV ?• v>?ac^ ^ CcnsHfam ■hifliii dw « 

** luL ? ^e :hey tsutt from extremely i 
jCrk:::^ .ULvi cr\«;&Isw ociiy visible in a 
jct- c.c «v*c:.:£u To lar^e crystals seTend 
Vri: Aac frr m ou«;-f.'*irth :o t-ne inch i 
ur^jttr. n»«; oi^AT^t^iriacic parting 
v-v-aI %;! :^• tb^ ri« ijl *::*.• a- cr».'n are easilj 
ui^: :V^ Vy brvokkuiii the crystals* and 
"■ tiv< :rw^ * - c :i<:aw l I;k2Les mv visible 
vr *ii; S ^^s K^j; o . 'Xva*:i>caily also 
..* ?\fc; ;• ■ ; ■ r : .♦ v; rt3»: in ri h *ivLr»,-a and pris 
K' ^vi» ii A si.x:*; jrv><a:. Each cry 
*vircv vi:!cvc .\v A sin:^: of curer orth 
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cheast of this one. These may be said to 
in a small belt which has a direction 
ighly parallel to that of the main belt. It 
A stated in last year's report that the strike 
the rocks changes near the western edge 
:' the township of Brudenell and runs towards 
he northwest. This small isolated belt in 
.iadcliffe serves to connect the outcrops near 
Palmer's rapids with those in the fifth, sixth 
and seventh concessions of Brudenell. These 
latter outcrops as shown on last year's map 
appeared to b« somewhat disconnected from 
the part of the belt lying to the southwest 
It may be stated that the corundum on lot 
21 in the first concession of Radcliffe is 
associated with garnet similar to the outcrop 
referred to on lot 19 in the eighteenth con- 
cession of Kaplan. 

A number of large boulders rich in corun- 
dum were found on lot 19 in the sixteenth 
concession and on lots 18 and 19 of the four- 
teenth concession in Raglan. These boulders 
were no doubt carried southward by ice 
during the glacial period. 

Sebastopol and South Algon*. 

In last year's report it was stated that 
nephelinc syenite boulders had been found 
in places thickly strewn along a 
of the'i^it line running east of north from the 
Aigona." northeast corner of Lyndoch into 
the adjoining township of Sebasto- 
pol and across that part of the Opeongo road 
which lies to the west of lake Cfear. A few 
were idso found to the north of the lake. 
The position of these boulders was shown on 
the map, and it was stated that the outcrop 
from which they had been transported lay to 
the north. During last summer the outcrop 
was found in the first concession of the town- 
ship of South Algona, which bounds Sebas- 
topol on the north. 

On lot 14 in the first concession of South 
Algona a number of ncpheline syenite boul- 
ders were found and the rock was found in 
place on lot 11 of this concession. The 
syenite is here very coarse in grain, and the 
nephcline occurs in it in large sized pieces. 
The rock was also found in place across lots 
8, 9 and 10 to the eastward and across 14, 15, 
10 and 17 to the westward. The strike of 



the syenite here is about N. 76^ E., magnetic. 
The band assumes the character of a aeries 
of dikes which out a pinkish colored rock. 
They vary from one or two feet to 30 or 40 
yards in width. The rock carries magnetite, 
some pieces of this mineral being a foot in 
diameter. The syenite is for the moat part 
coarse in grain and somewhat porooa. No 
coruudum was found in place here, but acme 
boulders carrying the mineral were found a 
short distance south of the outcrop. 

The direction fol'owed by the glacial atri» 
in this part of the field is h. 16 b. magnetic. 
Had time permitted no doubt other out- 
crops of syenite could have been found 
farther eastward. 

In the southemmoat part of Sebaatopol a 
number of outcropa of nepheline ayenite 
were found. In the firat ooncee- 
Syenite in siou a band of this rock waa traced 
through lota 13 to 6 incluaive. On 
lot 6 the band is at least 300 yarda wide, but 
tapors towards the east and west. Closely 
associated with the syenite are more baaic 
rocks. The band is flanked on both aidea by 
crystalline limestone. The band waa traced 
from the west end of Highland lake, lot 12 
in the first concession, to the south end of 
lot 5 and appears to run into Griffith on the 
south. It crosses Highland creek at Lam- 
bert's mill. The strike of the rock is north- 
east. 

Nepheline syenite boulders were found 
alongside of the road on lot 4 in the fifteenth 
concession of Denbigh. 

Along the 5ciow Road. 

The road from lot 3 in the thirteenth con- 
cession of Denbigh follows Hyde's creek to 
the vicinity of Denbigh village. The creek 
is quite rapid in places. From the 
on the Snow village to the Snow road crosaing is 
a distance of about three miles. 
The rock here exposed is gneiss, associated 
with which there is a narrow band of crystal- 
line limestone which outcrops about one- 
quarter of a mile from the crossing. 

Following the Snow road westward from 
the crossing an area of gray or white granite 
with a width along the road of 12 or 16 miles 
comes in. The eastern boundary of this area 
is near the line between Denbigh and Aahby, 
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be western boundary in the latter town- 
8 not far from the edge of Mayo. The 
ia very uniform in character. That the 
XKSupied by it is unsuited for cultivation 
Ident from the fact that for about 12 
along the road, through what is known 
e 'Mong bush " there are no settlers, 
of similar character is exposed some 
to the northeast of Griffith's, north of 
[adawaska river. 

) road in Ashby runs between Otter and 
smkoon lakes, where the granite is well 
ed. 

Kseeding westward through Mayo, from 
Ige of the granite area, the rocks exposed 
aeiss and crystalline limestone. 

»m Mayo the road proceeds westward 
gh DuTigannon, and crosses the York 
at the bridge in the eleventh concession 
ich reference has been made. 

Lanark and Frontenac. 

"undum was found in place in the town- 
»f South Sherbrooke, Lanark county, by 
Mr. L. J. Gemmell of Perth, in 
IJ3 September, 1898. Mr. Gemmell 
^1^ had been in attendance on the pros- 
pectors' course at the Kingston 
1 of Mining during January and Febru- 
898, and while there had had his atten- 
irected to corundum, which was being 
imented on at the time at the School, 
ul learned something of the character 

mineral and (;f its mode of occurrence, 
D going into the field in the following 
1 had decided to look for it. On meet- 
[r. Morrow, a resident of the township 
ed to, a gentleman who has paid con- 
ble attention to the minerals of his dis- 
Mr. Gemmell described to him how 
dum occurs in the rocks, laying special 

on the fact that the mineral usually 
> well above the weathered surface of the 
n which it is found. Mr. Morrow at once 

that some years before he had observ- 
stals of mineral attached to the surface 
rock in the sixth concession of South 
rooke. 1 ho two gentlemen visited the 
y together and found a mineral occur- 
8 Mr. Morrow had described it. They 



were in doubt however as to whether it was 
corundum, on account of its being almost 
white in color and thus differing from the 
specimens Mr. Gemmell had seen in Kings- 
ton. However, to make sure of the point, 
they sent specimens to Prof. Nicol of the 
School of Mining, who assured them that it 
was corundum without a doubt. 

Immediately after the "find" had been 
verified Mr. Gemmell invited the writer to 
visit the locality, in order that a comparison 
might be drawn as regards the richness of 
these deposits in Lanark with th<se situated 
in North Hastings and adjoining areas fifty 
miles or so to the northwest. A visit was 
accordingly made to South Sherbrooke in 
October, after the completion of the field 
work which has been described in preceding 
pages. It was found that the corundum 
occurs in a belt of igneous rocks which has a 
strike about parallel to that of the concession 
lines of the township. This is N. 46^ E., 
astronomic-il. This belt, so far as examined 
in the township, lies wholly in the sixth con- 
cession and has been traced from lot 12 to 
lot 1, the latter lot lying at the boundary be- 
tween this township and Oso to the west. 
The breadth of the belt is about three-quar- 
ters of a mile. The belt also extends into 
Oso, keeping the same direction. 

The largest crystals of corundum observed 
in the rock had a length of about IJ inches, 
but are thick and more tabular in 
ooinr of the form than most of those found in 
^^^^^^ North Hastings and adjacent 
country. The majority of the crystals have 
a diameter of about half an inch and show a 
rather striking uniformity in size, there being 
scarcely any of the mineral in small grains. 
The color of the mineral is also pretty uni- 
form, being light gray or almost white, and 
sometimes light pink or flesh colored. It 
may also be stated that the corundum is dis- 
tributed across the whole breadth of the 
band of rocks but in no place examined was 
the percentage high, the richest parts of the 
rocks averaging probably about five per cent. 
The crystals stand well out on the weathered 
surface of the rock and are often attached to 
it by a very small part of their under surf aoe. 
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Corundnm-bearlng Anorthosite. 

Thin sections were made of specimens of 
the rock, and on examining these under the 

microscope they were found to con- 
iiUcsofibe Bist largely of a basic plagioclase 

felspar together with some green 
hornblende. Mr. William Lawson, B.A.So., 
kindly made a chemical examination of the 
rock for me. He also analyzed the plagioclase 
and hornblende after they had been separ- 
ated from the powdered rock mass by means 
of a heavy solution. On analysis the rock 
proved to be anorthosite, but of a more basic 
character than the typical varieties of this 
rock on which much work has been done by 
officers of the Canadian Geological Survey 
and others. The felspar in the South Sher- 
brooke rock was found to be bytownite with 
the formula AbiAn4, while the felspar in 
the normal anorthosites is more acid in char- 
acter, being typically labradorite. 

The only anorthosite or plagioclase felspar 
rock the writer has seen described which 

agrees in composition with this 
aUnnof South Sherbrooke rock is one 

from Seme river in northwestern 
Ontario. This rock was described by Dr. A. 
P. Coleman some years ago. ^ Dr. Coleman 
says of this rock : ** The results of the analysis 
show that the anorthosite from the mouth of 
the Seine is one of the most basic of the 

* Fifth Report Bureau of Mines, pp. 99 and 100, 
and Journal of Opology, Cbicafto, Noyember- 
December, 1896. Reprinted in Canadian Record 
of Science, vol. vn., No, 4, 1897. 

Note.— Since the above was in type the writer has met 
with other analynes, made years ago. These taken to- 
gether with those of the rocks from Seine river and South 
Sherbrooke »how that basic anorthosite is not so rare as 
has been thought. The two Ontario localities to which 
reference has Just been made are about 800 miles distant 
from each other. 

Russia. Ottawa, Ont. 
IV. v. 

SiOa 46.64 47.40 

Al, Ofl 30.73 80.46 

Fe^ Oa 8.28 0.50 

FeO 1.18 

Mn O 

CaO 16.46 14.24 

MgO 1.85 0.87 

Naa 1.36 2.82 

Ka 0.52 0.38 

CO, .... 2.00 

Ha 0.04 VoUtile 

100.40 98.96 

Sp. Gravity 2.78 

IV. Analysis quoted by F. Zirkel, Tsehermak's Min. 
Mitt., 1871, page 62. The rock is described as being com- 
posed of anorthite and hornblende in the proportion of 90 
of ^e former to 10 of the latter. 



massive rocks, and it is possible that the low- 
silica contents and the fact that it consists- 
essentially of anorthite instead of labrador- 
ite would justify a separation under a 
distinctive name ; but there seems little 
doubt that numerous intermediate rocks, 
such as that from Bad Vermillion, link it to 
the typical anorthosite of the Province of 
Quebec. On the whole it will be wiser not 
to add another name to the rapidly growing- 
burden of the lithologist ; for it is clear that 
these rocks are not definite species, but shade 
into each other just as the plagioclase felspars, 
do. Possibly a binomial nomenclature like 
that tacitly admitted in the classification of 
other rocks, such as the granites, might be 
adopted, the typical anorthosite being called 
labradorite anorthosite, that from Bad Ver- 
million bytownite anorthosite, and the rock 
from the mouth of the Seine anorthite 
anorthosite." 

The following analyses wiU show the close 
resemblance there is in chemical composition 
between the South Sherbrooke anorthosite 
and that described by Dr. Coleman from the 
mouth of the Seine (p. 227). 

Anorthosites of Ontario and Quebec 

Judging from the general appearance of 
some varieties of the rock from Eastern 

v. The analysis is by T. Sterry Hunt, who thus de- 
scribes the specimen examined : ' 'A greenish-vhite granular 
variety of anorthosite rock, from a boulder near Ottawa, 
having a density of 2.73. This is a portion of the specimen 
upon which Dr. Thompson founded the species named by 
him bytownite . . The rook is coarsely cr>'stalline and made 
up of black hornblende, with a litUe spfiene. and a white 
tiiclinic felspar, the cleavage surfaces of which are some- 
times half an inch broad, and beautifully sUiated.**^ 
Qeolog>' of Canada, 1863, page 79. 

Most writers state that labradorite is the essential con- 
stituent of what they call the typical anorthosites. It 
would seem that this is owing to the fact that few analysea 
have been made of these rocks. Moreover, it may be said 
that only comparatively restricted areas have been ex- 
amined. The m(Mt of Hunt's analyses and those of other 
workers on this continent were on samples from the 
district in Quebec which lies adjacent to the St. Lawrence 
river, and from the adjoining region in the United States 
to the south. The assumption that labradorite is the 
t.vpical felspar of those rocks may moreover be due to 
the fact that most of the areas of anorthosite to whioh 
attention has been directed are of large t<ize, and thus, 
for various reasons, would on the whole be more acidic 
in character than smaller outcrops. From the analyses 
which have been (juoted by the present writer from 
Ontario and Russia, it a'ould seem that no one plagioclase 
should be consider«l the tj-pical constituent of th»e rooki. 

Rosenbusch (Elemente der Oesteinslehre, pages 151 ao(f 
153) quotes four analyses of anorthosites ; Kemp (Hand- 
book of Rocks, page 49) three, and Adams' (N. J. Fur. Min. 
1893, page 494) two. These range in percentage <rf sUioik 
from 53.42 to 59. 
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Ontario albite anorthosites also occur associ- 
ated with the corundum-bearing group. 



I. 
Seine 
Biver. 

SiOs 46.24 

A]« Os 29.85 

Fe.O» 1.80 

FeO 2.12 

MnO trace 

CiiO 16.24 

MgO 2.41 

Na« O 1.98 

K.0 0.18 

(V), 1.03 

H,0 



II. 

South 

Sherbrooke. 

47.32 
30.36 

1.35 

1.55 



III. 

Rawdon, 

Que. 

54.45 

28.05 

0.45 



Total .. 
Gntvity 



101.35 
2.85 



15.45 
2.44 

1.88 
066 
0.58 
0.10 

101.69 
2.73 



9.68 

6.25 
1.06 

"o.&h 

100.49 
2.69 



The following analyses, made by Mr. Law- 
son, show the composition of the two con- 
stituents of the South Sherbrooke anorthosite. 
For comparison the theoretical composition 
of a plagioclase, Ab^ An4, quoted by ZirkeH, 
is given, as well as the composition of a 
hornblende from hornblende gabbro quoted 
by Roaenbush®. 

Bj-townite. Hornblende. 

/ * ^ * ^ 

I. II. 

8iO, 48.12 48.03 

Al^Os 84.54 33.48 

Fe. Os 0.86 

Yv^^ •••••••••• •*«• «••• 

^KI^Mm\^ ••»••••••• •••• ■•«• 

CaO 16.30 16.28 

IfgO trace 

K, 0.15 

IS^ O 1.91 2.26 

Ha O none 

{\gniUon) 



III. 


IV. 


41.40 


89.58 


• • ■ • 


trace 


15.39 


14.91 


7.01 


4.01 


7.17 


10.67 


trace 


trace 


12.58 


11.76 


10.31 


13.06 


1.56 


0.62 


8.58 


2.87 


0.81 


2.79 



101.88 100.00 99.76 100.27 

SfMLOmvit}-.. 2.781 2.735 3.188 at 15^0 3217—3222 

I. Bytownite from the Anorthosite of South Sherbrooke, 
Ont 
II. Bytownite, Ab, An^, given by Zirkel. 

III. Hornblende from the Anorthosite of South Sher- 

brooke. 

IV. Hornblende from a Hornblende Gabbro, quoted by 

BQ»enbu8ch. 

It will be seen that there is a remarkably 
close agreement between the theoretical com- 
position of bytownite, Ab^ An4, as regards 
the percentages of the silica, lime and alkalies 
and that of the felspar from the South Sher- 
brooke rock. The proportion of alumina in 
the latter is however over one per cent, 
higher than that of the theoretical per- 
centage. This may be due to the presence 
of a small amount of corundum embedded in 
the felspar in a very fine state of division, 
as this mineral occurs, as has been stated, in 
parts ot the rock. None of it was identified 

7 Petrog^rai^ie, 2nd edition, page 221. 
> Elemeote der Gesteinslehre, page 148* 



however, either by megascopic or microscopic 
examination, in the specimen analyzed. In 
thin sections under the microscope the 
felspar is seen to contain numerous crystal- 
lite-like inclusions It is possible that some 
of these are corundum. 

The hornblendic constituent of the 
anorthosite is seen by the analysis to have 
the composition of the typical variety, or 
what is called common hornblende. 

Ow> in Frontenac County. 

From the boundary of the township of 
South Sherbrooke the belt of corundum- 
bearing anorthosite runs westward 
Extension into the adjoining township of Oso 

oftheBelt. . t^ ^ ^ -rv • ., 

m Frontenac county. During the 
little time I spent in this township however I 
did not succeed in finding the belt so well de- 
fined as in South Sherbrooke, although corun- 
dum was found in the rock in situ at two or 
three places and anorthosite boulders carrying 
corundum were found lying south of a line 
which runs several miles to the west, thus 
showing that the belt continues for a con- 
siderable distance across country. 

As only a hurried walk was made through 
this part of the township the location of the 
outcrops of rock and the distribution of the 
corundum-bearing glacial boulders can be 
only approximately stated. This is owing 
also in some measure to the fact that some of 
the streams and small lakes were found to be 
incorrectly laid down on the township map. 
In a general way it may be said that the belt 
of corundum -bearing anorthosite enters Oso 
near the northern edge of Kock lake, which 
lies at the boundary of the townships of 
South Sherbrooke and Oso. This is near 
lots nine or ten in the seventh and eighth 
concessions. From this point the belt, judg- 
in<( from the position occupied by the glacial 
boulders, runs southwestward about midway 
between the southern edge of Sharbot lake 
and the northern extremity of Crow bay, 
which is an extension of Bobb's lake. No 
clearly defined belt was found here, but con- 
siderable rock in place resembled that farther 
east, and this rock crosses the Kingston and 
Pembroke railway a short distance south of 
Olden station. Just east of the railway 
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track the rock was found to be associated 
with crystalline limestone. At the side of a 
spring which has been fitted up with a curb, 
and which is situated just over the fence on 
the east side of the track near some farm 
buildings, there is a boulder which carries 
the characteristic light colored corundum of 
the district. A little to the southeist of these 
buildings and along the wagon road to the east 
numerous similar boulders occur, scattered 
over the surface of the ground. Down the 
track a mile or more south of Olden station 
other boulders which carry corundum occur. 
All the boulders referred to are rather dark 
in color on weathered surfaces, but have a 
somewhat characteristic appearance, due to 
a bluish or purplish shade of color, which can 
be made out when some distance from thein, 
and thus serves to distinguish them from the 
boulders of '* trap'* and other dark colored 
varieties of rock which are associated with 
them. 

West of the railway track the belt runs 
towards the north end of Eagle lake, of which 
^^i^Qd the greater p»rt lies in the north- 
Eade Lake. ^j^j. cQmQp of ^Ke township of Hin- 

ohinbrooke. A boulder carrying corundum 
was found at the roadside about one mile 
north of the village of Parham, which is sit- 
uated to the southwest of the lake. As none 
of the rock was found in place around the 
north shore of the lake, it would appear that 
the belt runs through the lake or along its 
southern edge. The rock may be in place 
on some of the islands of the lake, which time 
did not permit us to examine. This belt is 
likely continued to the southwestward of 
Eagle lake, and other outcrops of the corun- 
dum-bearing variety will likely be found in 
place here if a careful examination be made 
of the territory. • 

' The Parham Oabbro Area. 

The track of the Kingston and Pembroke 
railway runs through some *' cuts " just 
north of Parham station. The rock in these 
is very coarse grained and dark in color, and 
on microscopic examination is seen to belong 

* Since the above was written ontcrope of pink 
syenite- pegmatite carrying conindom have been 
foand some milee to the sonthwest, in the township 
of Uincbinbrooke. 



to the gabbro family. The chief constituenf s 
of the rock are basic plagioclase and pyrox- 
ene. The pyroxene consists in some speci- 
mens of both diallage and hypersthene, so 
that it would be as proper to call the rock a 
norite as a gabbro. Both the diallage and 
the hypersthene contain the inclusions char- 
acteristic of these minerals. The inclusions 
here are however striking on account of their 
comparatively large size, and have been refer- 
red to in a paper published some three years 



ago. 
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Other minerals occurring in subordinate 
amounts in this gabbro are biotite, apatite, 

magnetite and pyrite, besides other 
«r»ia in the accessory constituents of less prom* 

inence. Stringers of quartz of 
secondary origin are also sometimes present. 
An interesting fact in connection with part of 
the gabbro is that some of the basic plagio- 
clase on microscopic examination is found to 
be altering into scapolite, as shown in Fig. 3. 
This mass then represents a stage in the 
alteration of gabbro into the scapolite rocks 
which are so characteristic of some parts of 
the region under consideration. In the typi- 
cal scapolite rocks the essential constituents 
are scapolite and secondary hornblende. The 
former mineral as stated is believed to come 
from plagioclase, and the latter appears to be 
derived from pyroxene by alteration. In 
some varieties of the scapolite rocks, which 
will be hereafter referred to in speaking of 
some of the iron ore deposits, none of the 
plagioclase or pyroxene remains unaltered. 
Part of the gabbro mass just north of Par- 
ham station lies to the east of the railway 
track and part of it extends westward to near 
the shore of Eagle lake. 

The phosphate deposit known as the Boyd 
Smith or Eagle lake property lies at the edge 
of the mass and near the shore of Eagle lake. 
This deposit has been described in the 
Report of the Royal Commission on the Min- 
eral Resources of Ontario, 1890. While most 
of the phosphate has been mined at the edge 
of the igneous mass, still some outcrops of 
the mineral are surrounded by the gabbro 

low. 6. Miller and B. W. Brock, Canadian 
Recor J of Science, Oct., 1895. 
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with no other rocks intervening. A consid- 
erable amoant of titaniferoiis magnetite also 
occurs on this property in the gabbro, and 
some of the ore has been blasted out. This 
magnetite, like other titaniferous varieties, 
carries a -small amount of nickel and cobalt. ^ ^ 
One specimen was found to coi\tain 0. 1974 
per cent, of the metals. A fine grained 
variety from the same deposit was found to 
contain 0.5648 per cent, of nickel and 0.2622 
per cent of cobalt. Samples of pyrite in 
association with the gabbro on the same pro- 
perty gave 1.6785 per cent, of nickel and 
0.9847 per cent, of cobalt. All these analyses 
were made by Mr. F. J. Pope, M. A., late 
demonstrator in the Kingston School of 

Mining. 

Scapollte Rock5. 

As has been stated, some of the basic 
f>lagioclase in the Parham gabbro mass 
<2an be seen, when the rock is examined in 
^hin sections under the microscope, to be 
Xnore or less altered into scapolite. There 
^ure other large masses of the rock in the dis- 
trict in which the plagioclase appears to have 
been completely altered into scapolite and 
the pyroxene into hornblende. Again there 
are masses of gabbro-like rocks intermediate 
in mineralogical composition between the 
Parham mass and these masses in which the 
felspar is represented entirely by scapolite. 
Many of these scapolite-bearing rocks are 
found in association with iron ore 
Mdated with deposits. Very often the scapolite 
rock forms one wall of the ore body 
while the other wall consists of usually some- 
what impure crystalline limestone. A deposit 
of this character is that known as the Glen- 
dower mine, near Bedford station on the K. 
& P. railway. Here the foot wall of the de- 
posit is a scapolite rock which in the field has 
the general appearance of a somewhat coarse 
gabbro, but when examined in thin sections 
under the microscope the light colored con- 
stituent is seen to consist almost entirely of 
scapolite, with some wilcite, while the dark 
constituent is horiiblende. See Fig. 4. 

The scapolite rock is much freer from 
oxides of iron than is ordinary gabbro, and it 

^ ^Seventh Report Bureau of Mints, pp. 230 to 
882. 



would seem as if in the process of alteration 
of the gabbro, now represented by the scapo- 
lite rock, the iron oxides had been leached 
out and deposited from solution, thus giving 
rise to the iron ore body. 

In his description of the corundum district 
of Burma Prof. J. W. Judd^^ grates : **Th© 
study of the Burma limestones leads to the 
conclusion that the basic gneisses may under- 
go a corresponding metamorphosis, the break- 
ing up of the lime-felspar leading to the 
formation of an unstable scapolite, from which 
and from other unstable minerals originate, 
as a consequence of further change, the calcite 
and dolomite." It may be added that in 
Eastern Ontario it is possible that some of 
the crystalline limestones which are so 
intimately associated with scapolite rocks, 
which latter are alteration products of igneous 
rocks, may represent the extreme forms of 
the alteration of these igneous rocks. 

The scapolite rock from the Robertsville 
mine, which forms one of the walls of the 
magnetite deposit, in mineralogical composi- 
tion stands between the Parham gabbro and 
the scapolite rock of the Glendower mine. I 
consists essentially of scapolite, plagioclase, 
both of which occur in large amounts, and 
hornblende. The microscopical characters of 
this rock were described some years ago by 
Dr. F. D. Adams and Dr. A. C. Lawson.^^ 

Corundum in other Countries. 

In last year's report, p. 213, a brief account 
was given of the modes of occurrence of cor- 
Recent Re- ""dum and emery in different coun- 
F^rSilf tries. Since the publication of that 
Authors. report two important monographs 
have appeared on the subject. For a copy of 
one of these I am indebted to Dr. T. L. 
Walker of Calcutta. This valuable report 
on the corundum deposits of India, consisting 
of 79 pages, is by Mr. T. H. Holland. !» 
The other publication referred to is by Josef 
Morozewicz, and deals with the artificial pro- 

^^The Kuhiesof Burma ao'l AsMociatt-d Minerals. 
Phil trans. Roy Soc. Lnndoa, vol. 187, p. 205. 

i« Can. Rec. Science, 1889, pa^re 198. 

^3 A Manual of the GeoloRy of India, FcoDomio 
Ge« lofry part i, Conn dum by T. H. Holland, 
A.R C.S., K.G.S., Deputv Superintendent Geo- 
logical Surviy of India, 1898. 
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daction of corundum and other minerals in 

magniaaJ * A brief account is also given of 

the modes of occurrence of corundum in 

Ruiwia. The volume conaistA of reprints of 

articles from an Austrian periodical, and I 

am indebted to the kindness of the author 

for a copy of it. 

In Indliu 

As corundum occurs under many forms in 

India, and some of its modes of occurrence 

there are similar to those under which the 

mineral occurs in Ontario, it seems advisable 

to ^ve a brief review of Mr. Holland's paper 

in this report. 

In the introduction to his report Mr. Hol- 
land states that *' The Indian Empire can 
with very good reason be claimed 
ofC'onin- as the home of corundum. The 
name corundum — under which the 
duIl'Crjlored and non-transparent furms of 
natural alumina have generally been known 
since the intnxiuction into Europe of a large 
num1>er of Indian specimens towards the end 
of the last century — is only a modified form 
of the Sanskrit word korund. Not only are 
there lar^e deposits in India of the common 
form of this mineral, . . . but the most 
highly prized specimens of its transparent 
red variety, the ruby, have l)een obtained 
frf>m the famous mines of Burma, whilst the 
mines of Kashmir are noted for the size and 
transparency of the blue variety, sapphire." 

Mr. Holland does not deal with corundum 
a^ an ore of aluminium, as he states that the 
high price of the mineral for alirasive pur- 
poses at the present time, in addition to there 
being no processes as yet devised fur the 
extraction of the metal from the mineral, pre- 
vent corundum from entering into competi- 
tion with other ores which ctmlain a lower 
percentage of the metal but can be sold at a 
lower price. 

An interesting account is given of the views 
which have been held concerning the charac- 
SuppoMd ^^ *^^ relations of corundum in 
JS^TiTioAi *^^® mineral kingdom. Reference 
fheiJem "'** niado to the supposed magical 
Vftrieties. ^^d medicinal properties of the gem 

> * Kxperimentelle UotersuchuDgen liber die 
Bildung d^r Minerale im Magma v<m Josef Moro- 
zewioz >n Wamchau. S-'parat- Abdruck aui Tscher- 
mak'ii Min. und Pet. Mitt., Band xviii. Heft 1 
and i. Wien. 



varieties. It is stated that the ruby and sap- 
phire, known as '* perfect corundum," were 
prized by the ancients '* for their beauty and 
supposed efBcacy in medicine or magic." A 
quotation is given from an ancient author 
by whom the mineral is called hyacinthus. 
" This is the gem that feels the influence of 
the air and sympathizes with the heavens, 
and does not shine equally if the sky be 
cloudy or bright. Besides, when put in the 
mouth it is colder than other stones. For 
engraving upon indeed it is by no means 
adapted, inasmuch as it defies all grinding ; 
it is not however altogether invincible, since 
it is engraved upon and cut into shape by 
means of the diamond." Even at the present 
time, Mr. Holland states, the mineral is 
thought by the natives to have a medicinal 
value. "Like many minerals common cor- 
undum is used in India for medicinal pur- 
poses. The hakims (native doctors) of the 
Punjab use calcined corundum as a cooling 
medicine in fevers (dose about 16 grains). 
They also apply it to wounds to stop bleed- 
ing." In fact mythical properties innumerable 
seem to have been attributed to the common 
and gem varieties of the mineral. Rubies of 
certain quality were believed to concern the 
life, death, wealth, poverty, success, failure, 
humiliation, exaltation of theirowners. Stones 
of certain character were believed to subject 
their possessors to lightning strokes, to blows 
from a weapon, or to loss of domestic animals. 
To the sapphire among other properties was 
attributed the power of extinguishing fije, 
and of curing fever, inflammation and evil 
passions. It may be added that this belief in 
the supernatural powers of gems and other 
inanimate objects is not confined to eastern 
nations. Even among ourselves at the end 
of the nineteenth century there are some who 
consider it ill luck to possess or wear certain 
gem stones, and everyone has heard of men 
who carry horse chestnuts in their pockets or 
wear lead rings as a preventative of rheumat- 
ism ! 

Mr. Holland states, p. 10, that *' There 
seems to be no k priori reason why corundum, 
Theory of when Occurring as a r<>ck oonstitu- 
onOrUrin. ent, should require any dmerent 
explanation than that generally applied to 



II 



Corundum in Other Countries 



331 



ler simple oxides occurring in a pre- 
similar manner." This agrees with 
nion expressed by the present writer 

year's report. Mr. Holland further 
;hat until recently the known occur- 

of corundum in situ were few, and 
ty account for the tendency there has 
> regard the origin of corundum as due 
isual or secondary circumstances, its 
bion having been thought to be due to 
tion of mineralizing agents or other 
affecting the aluminous rocks in which 
rs. ** The principal Indian occurrences 
ndum in situ can be divided into two 
: (1) Those in which corundum is asso- 
with basic rocks, and (2) those in which 
ociates are distinctly siliceous (acid), 
lasses are well represented in India, 
most cases where corundum has been 
issociated with basic rocks intrusions 
matite have also been found in the 
jurhood. " The basic rocks have pyr- 
as a predominant constituent. With 

associated hercynite, ruby, spinel, 
ite, magnetite, ilmenite, coruudum and 
minerals. Corundum also occurs in 
line limestones, and it has been shown 
lese limestones are intimately asso- 
with pegmatite, this association of the 
>eing a constant feature of the Madras 
um deposits. In view of Prof. Judd's 
(ions these limestones are regarded 
^^ig as extreme forms of the alteration 
'"'of rocks which are now generally 
."d as igneous in origin. *' It seems 
riate to link with them (the limestones) 
[)rthite rock containing corundum in 
em district of Madras. Although the 
Xe matrix was the first described 
{t the occurrences of corundum, this 
tion appears to be rare, possibly be- 
he anorthite has in many cases been 
d to carbonate of lime." 
mnection with the Ontario occurrences 
indum the fact has been mentioned 
that corundum has been found in 
»rio a basic anorthosite, a rock very 
similar in character to the corun- 
iaring anorthite of India No occur- 
in this Province are however known 

resemble those of India in which 



corundum is found in highly pyroxenic rocks, 
or in their altered representative the crys- 
talline limestone. Attention has been drawn 
however, both in the present rdport 
and that of last year, to the frequent 
association of quartziferous pegmatite with 
the corundum bearing rocks of the Province. 
It has also been stated that the corundum- 
bearing rocks of Ontario are, in the majority 
of cases examined, closely associated with 
crystalline limestones. 

** The sapphires of Kashmir occurring in a 
granite, form a ^ood example of the occur- 
rence of corundum in rocks of acid composi- 
tion." 

In Ontario corundum has not been observed 
in granite, but the more acidic varieties of 
syenite which contain the mineral appear, as 
has been stated, to pass into granite in some 
cases. 

Burma. 

In Burma, which is celebrated for its rub- 
ies, the principal mines are those in which 
_ ^. , the stones are found in crystalline 

Rubies in " 

CrjfiuiHne limestone, hill-wash, orin alluvium. 

Limes tone. 

In one small area in Upper Burma 
there are ten distinct bands of crystalline 
limestone in a distance at right angles to their 
strike of 2^ miles. Their collective thickness 
across their outcrops is about 2,670 feet. 
The gem stones are obtained by washing the 
detrital matter produced by the weathering 
down of the limestone. *' The limestone it- 
self has also been quarried for the rubies 
occurring in situ, but the shocks produced 
by blasting and subsequent hammering of 
the rocks invariably injure numbers of the 
gem-stones." At one point in the Coim- 
batore district *'two rocks of different com- 
position and structure are connected with the 
appearance of corundum . . The one 

is the pale gray elreolite syenite of the Siva- 
malai Hill, and the other a coarse felspar- 
rock intruded as veins into the former rock. " 
The latter rock is composed of red or deep 
flesh-colored plagioclase and biotite in large 
nests of small plates. It is in this rock that 
the corundum occurs, and it appears to be an 
original constituent of the rock. Although 
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corundum occurs in a rock here which ib 

Unique oc- '^fisociated with elseolite or nephe- 

oSJSiS'in^ine syenite, the mineral has appar- 

Meliite?n ©ntly uot been found occurring in 
Onurio. ^y^Q letter j^\^ in India. The same 

appears to be true of all other countries, in- 
cluding particularly the Ural mountain dist- 
rict of Russia and other districts in which 
both corundum and elseolite syenite occur. 
Judging from the descriptions of the occur- 
rences of corundum in these countries whi< h 
have so far been published, Ontario is the 
only country in which corundum has been 
observed to oc<ur in elsBolite (nepheline sye- 
nite). In this Province numerous occurences 
have been observed by the present writer in 
which the mineral is embedded in syenite of 
this charactv'r. 

In the Salem district corundum occurs 
under conditions vf ry similar to those which 
have been stated by the present writer to 
prevail in the deposits of this mineral in the 
township of South Sherbrooke. Mr. Hol- 
land describes the rock as ** consifting of 
anorthite (indianite) and hornblende chiefly. " 
The specific gravity of a specimen with but 
little hornblende was found to be 2.824. 
The corundum is of a *' pale, greenish -gray, 
rarely fle-h colour, and occurs sparsely distri- 
buted " among the parts of the rock which 
has a gneissoid structure, which are richer in 
anorthite. '"It takes the form of irregular 
lumps averaging from one-quarter to one inch 
in diameter. The crystals do not, as a rule, 
show the prismatic and pyramidal faces ..." 

This description of the mineralogical com- 
position of the rock and the form and color 
of the contained corundum applies very well 
to the occurrence in South Sherbrooke. 

In the Snlem district, as in the other 
corundum areas of India, one of the chai act- 
eristic features is the occuirence of dikes of 
coarse granite or pegmatite, and reference is 
also made to the occurrence in this district • f 
dikes of a dark compact trap, both of which 
rocks are frequently found in the neighbour- 
hood of the Ontario corubdum deposits. 

Paparapattl Area. 
In the Paparapatti area corundum occurs 
in the solid rock, and since thia is one of the 



few localities in India in which a 

Working ^^^^ ^^^ """^® ^ ^®^^ 
dS2l ST"*' ^®P^8ite in order to extract t 
AbrMiTe eral for abrasive parpoaes it 

IMirpoges. X- r 

well to give Mr. Holland's < 
lion of the occurrence, with his oon* 
as to the economic value of the d 
This will be of some assistance in est 
the relative importance of the Onti 
posits 

'*The actual matrix of the oomn 

this area occurs as bands of lenticular 

of principally deep flesh-colored ort 

(finely crystalline, and showing uni 

microscope a fine microperthitic or 

perthitic inter-growth of possibly p'ag 

in which there is often a considerable 

tion of sillimanite (tibrolite), rutile, < 

black and green spinel, with biotite, 

last is especially developed at the pe; 

of each lenticle. The size of these L 

is sometimes as much as fifteen feet Ic 

eight feet across where actually seei 

rock. The corundum here differs ent; 

appearance from that of Sittampundi 

of a deep purplish brown or sometim* 

greenish-gray colour, and is always re 

crystallized into hexagonal prisms 

great number of variously inclined pyi 

faces imperfectly developed, and so 

the prism an elongated barrel or oven i 

shape. 




Fig 5. Cnnstal of Ck>rundum showing the c 
faces due to alieration of tJie prinin and pyram 
well as triftCcB of the rhonibohedral parting p] 
PaparaoMtU area, Salem diatrict. Natural dae 
Holland). 

** In pize they vary from extremely 
grains and cr} stals, only visible in a 
frcopic section, to large crystals several 
long and from one-fourth to t»ne inch 
meter. The characteristic parting 
paiallel to the rhoniboht-dron are oasil 
manifest by breaking the crystals, and 
times tract 8 of these planes are visible 
prism fa. es (Fig 5). Occasionally also 
bmation of the rhombohedron and pris 
be seen in a single crystal. Each cry 
surrounded by a shell of purer orth 



ittk 




fl Hi(h PuUi on York Bnivb Rhar. 




. t 



i 



II 



Corundum in Other Countries 



lly flesh-coloured, but sometimes white, 
a thickness of from one-fourth to one- 
inch. When a corundum crystal has 
>roken out or has dropped out from 
;k, the place where it lay can always 
[iinctly recognized by this shell which 
IS behind. Microscopic examination 
that this shell differs from the re- 
ar of the matrix in the absence of 
3 corundums, ^llimanite and most of' 
^essory minerals. 

is clear from the map that the out- 
)f the rock in which corundum occurs 
successive lines, roughly parallel to the 
of the gneiss, namely, n.n.e. — s.s.w. 
his conclusion has since been confirmed 
le discovery of corundum occurring 

precisely similar conditions in the 
' taluk to the north, and also in the 
ine to the south, making the corundum - 
ig band over 24 miles long. This fact, 
le circumstfincc that the mineral occurs 
> and probably more parallel bands of 
ly ditierent rocks, make the Paparapatti 
i decidedly promising one. Experi- 
i to test the prospect of mining for 
dum along this band have been con- 
i by Mr. C. S. Middlemiss, on a len- 
13 X 8 X 9 feet, near the village of 
ihalli, 2^ miles s.w. by s. of Palakod. 
s found that 722 cwt. of matrix-rock 
)d 2,845 lb. or nearly 3.5 per cent, of 
corundum, at a cost of R 385-2 0, that 
3 annas per cwt. of rock broken up and 
). of corundum cleaned.^'* As the chief 
ise was incurred by the mere lalK)r of 
ing the rock, which was done entirely 
ind, it is certain that the cost of extract- 
fie corundum would be greatly reduced 
ne crushing and washing machinery had 
employed, as of course would be the case 
tual raining operations on a large scale." 

Live Richness of Ontario and India Deposits. 

ice Mr. Holland — who is in a good posi- 
to judge on account of the fact that more 

work has been done on corundum 
***** in India than in any other country 
Jum. — considers the area just described 

a decidedly promising one, I have 

i annafl=*aboiit 11 cents. The cleaned corun- 
therefore cost 2.83 cents per pound. 

16 M. 



thought it well to quote his description fully, 
both as to the characteristics of the mineral 
itself and as to its mode of occurrence, n« 
that comparison might be instituted between 
these deposits and thofce of Ontario. 

Since in order to work either the India or 
Ontario deposits on a large scale would re- 
(juire the use of machinery, the cost of min- 
ing and crushing the rock in the two countries 
may be taken as being practically the same. 
In so far as climatic influences, transportation 
facilities, water for washing the crushed 
material and for use in generating power, 
electric or otherwise, are concerned, the 
Ontario deposits are certainly as well situated 
as any in the world. 

The ch'.ef constituent in the India rock, as 
in that of Ontario, is felspar. But in addi- 
tion to the felspar the India rock contains 
often a considerable proportion of 6brolite, 
rutile and spinel. These minerals are heavier 
than felspar and have specific gravities of, re- 
spectively, 3. 23 to 3. 24, 4. 18 to 5. 2 3.5 to 4.1, 
that of the felspar being 2.57. On washing 
away the felspar these minerals would tend 
to come down with the corundum, which has 
a specific gravity of 3.95 to 4.10. and would 
thus give an impure product. Mica occurs 
in the rock from both districts, and hence 
this mineral may be left out of consideration 
in making a comparison of the treatment of 
the two. The heavy mineral which comes 
down with the Ontario corundum on washinf^ 
is magnetite, but this mineral is easily and 
cheaply isolated by passing the mixture over 
a magnetic separator. Moreover the magne- 
tite, which averages about four per cent, of 
the rock treated and is of good quality, is in 
itself a by-product of value for use as an 
iron ore. 

In the mill tests of the Hastings rock made 
last year by Prof. DeKalb, the corundum 
obtained from one samplo of 550 lb. repre- 
sented 12.74 per cent., and in another sample 
of 1250 lb. the corundum separated was 
15.50 per cent, of the rock treated. ^^ Since 
the India rocks yielded only 3.5 per cent, of 
pure corundum, the Ontario deposits woold 
seem to have a considerable advantage over 

^* Seventh Report Bureau of Mines, p. 246. 
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those of India as regards the percentage of 
mineral in the rock from the two districta. 

As stated in last year's report, p. 225, it is 
difficult to get much information from Gov- 
ernment reports concerning the i>ercentage 
of corundum cairied by the rock in deposits 
which have been worked. The United 
States reports state that the producers of 
the mineral are averse to giving information 
concerning the corundum industry. The 
percentage (quoted from the India report and 
kwo others given in a United States report 
are the only ones the writer has met with. 
In the latter report one vein from two to six 
feet wide is said to average 15 per cent, cor- 
undum. The material of another deposit in 
which the vein is from four to 15 feet wide is 
said to average probably 10 to 15 per cent, 
corundum.*" It would thus seem that the 
Ontario rock contains at least as high a i)er- 
centagc of the mineral as do the deposits with 
which it will have to compete if work'ed. 

Judging from the characteristics of the 
India corundum given in the description 
which has been quoted, the quality of the 
Ontario mineral is not inferior for abrasive 
purposes. In fact much of the mineral in 
the deposits of this Province appear to be of 
a superior (|uality to that of the Paparapatti 
district. The parting planes in the India 
corundum seeui to be more perfectly devel- 
oped than they are in much of the Ontario 
mineral, and for abrasive purposes it is de- 
sirable that they be not well developed. 

With regard to the extent of territory over 
which deposits are found in the two districts 
under consideration, there does not seem to 
be much difference. Mr. Holland states 
that the mineral has been found along one 
l)and which is about 24 miles in length, and 
that there are two and probably more parallel 
bands of somewhat similar character. In 
OntJirio corundum has been found, as has 
been stated in this report, in three diflferent 
bands or belts of rock. These belts taken 
t<:»gether have a length of about 100 miles. 

The len tides or deposits in which the 
Indian corundum occurs are stated by Mr. 
Holland to be '* sometimes as much as 15 
feet long by eight feet across where actually 

^- Mineral ResouToeB, U.S., 1893. 



seen in the rock." From the deaci 
which have been given of the 8urfac4 
urements of some of the Ontario d< 
such as the York river deposits and 
it will be seen that those of this Pi 
are, to say the least, not smaller than 
of the India district which is under > 
ei ation. 

Corundum Rock* off India. 

In summing up the geological cha 

istics of the India corundum region 

fessor Judd says : ^ "^ ^* In al 

(}«ological 

Character- districts (in Southem Asii 
India Cor- rocks Containing corundum 
to be highly crystalline go 
sometimes passing into schists, an< 
quently including masses of limeBton 
dolomite, the latter rocks being as 
highly crystalline, and containing mai 
cates and other minerals. Intrusive ; 
of granite or pegmatite also occur. T 
no evidence, so far as I am aware, o] 
to the view that the whole of these 
must be regarded as of Archtean age." 
the descriptions which have been gi^ 
this report and in that of last year 
Ontario corundum region it will be see 
there is a strong resemblance betwe€ 
rocks of the two regions. The simila 
not less strong when we consider the 
rence of certain special rocks of th 
regions, such as the nephcline syeni: 
the scapolitc gneisses. 

In the Ontario region however the c 
dum occurs as an ori^^nal constituc 
igneous rocks, while in India most < 
corundum, includinc: the gem varieties, < 
in crystalline limestones and is a prod 
metamorphism. 

In Russia. 

Reference was made in last year's i 
to the occurrence of corundum in RussL 
OocurrenoM ^ little was Said of the char. 
eliuin^ti of the rocks with which the m 
of Ruwia. ig associated in that empire. 

Morozewicz, in the excellent monogra 
which reference has been made, and i 
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published during the winter of 1898-9, 
addition to describing the interesting re- 
Its of his experiments on the artificial pro- 
ction of corundum, gives an account of the 
odes of occurrence of the mineral in some 
the Russian localities visited by him. As 
these localities the mineral occurs under 
conditions similar to those under which it is 
z»und in Ontario, it will be well to mention 
this report some of the characteristics of 
^e corundum-bearing rocks of Russia de- 
bribed by this author. 

Corundum-Anorthite Rock. 

The variety of corundum -bearing rock of 
ussia which has attracted most attention is 
, that in which the mineral occurs 
"T^^** associated with anorthit<j. This 

rock occurs m stocks or verj* large 
cilices. It is associated with granite and ser- 
I^^*^ tine, which lie on either side of it at the 
*o<i^]ity on the river Borsowka. The rock 
"^^^ "this locality is medium to tine grained in 
*^XLture, and is made up of crystals of corun- 
^^Tii scattered through a gray ground mass 
^■^ 'which occur plates of biotite. The finer 
^«»aned varieties of the rock have at times a 
t5*^ei88oid structure. In some cases the cor- 
^^dum occurs in long hexagonal ciystals, and 
^^ others it occurs in small pyramidal forms, 
^tesh specimens show no trace of alteration 
products, such as calcite or chlorite. Varie- 
ties of rocks, diflfering in the size of the grain, 
are seen in thin sections, when examined 
under the microscope, to possess the same 
constituents but in varying proportions. The 
gneissoid variety contains the most biotite, 
while the finest grained contains more sec- 
ondary material. The chief constituents of 
the rock are corundum and anorthite, to- 
gether with spinel and biotite. Apatite and 
zircon occur as accessory constituent's. The 
secondary minerals present are muscovite, 
chlorite, kaolin and chrome iron ore. The 
following is the order in which the primary 
constituents have crystallized out of the 
niagZDH, viz.: zircon, spinel, corundum, an- 
orthite, biotite. It is claimed by Morozewicz 
that the corundum-anorthite rock fonns a 
new type of an alumino-silicate magma and 
is called " kyschtymit " by him. 



The Ontario corundum-plagioclase rock 
which has been described in this report is 
similar in character to this Russian rock, the 
chief diflference between them being that the 
felspar in the specimen of Ontario i-ock an- 
alyzed was somewhat more acid than that of 
the Russian variety, and in place of the 
biotite of the Russian lock the corundum- 
anorthosite of this Province contains horn- 
blende. 

It would seem that instead of introducing 
the name ** kyschtymit " for the corundum- 
anorthite rock of Russia, it would be better 
to use the name anorthosite, which has long 
been used by Canadian geologists and others 
for igneous rocks whose characteristic con- 
stituent is a plagioclase. 

Corundum-Orthoclase Rocks of the Urals. 

In addition to the basic or anorthite 
corundum-holding rocks just described, other 
rocks of a more acidic character occur in the 
Urals. The varieties of these latter rocks 
which carry corundum contain as their chief 
constituent, in addition to this mineral, acidic 
felspar or orthoclase. 

Morozewicz makes two divisions of these 
orthoclase rocks, the coarae grained being 
called corundum-pegmatite and the finer 
grained corundum-syenite. The rocks occur 
as dikes or masses in gneiss. The corundum 
occurs in them in large as well as in very 
small microscopic crystals. 

In hand specimens the pegmatite is seen to 
consist of coarse grains of yellowish orthoclase 
Corundum- through which penetrate long 
Pegmatite. hcxBgonal Crystals of blue corun- 
dum. The crystals of orthoclase often show 
Carlsbad twinning. Secondary white mica 
often shows on the surface of the corundum 
crystals. The length of the corundum 
crystals reaches 10 centimeters (about 4 
inches) and their diameter is about one 
centimeter. The small crystals seen in thin 
sections under the microscope have a length 
of 1 to 1.5 mm., and a thickness of 0.5 mm. 
The small crystals are characterized by the 
possession of pyramidal terminations, a 
feature which was not observed in the. large 
ones. Again the small crystals are perfectly 
colorless, while the large ones possess a clear 
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merely a trace. Zinc spinel however occurs 
9,1 one <»r two places in the township of 
Raglan. 

General Conclusions. 

As has been stated in tlie preceding pages, 
the igneous rocks in which corundum has so 

far been found to occur in Ontario 
i^neotii are of four kinds, viz.: (1) Syenite 

(mica, etc.), (2) Syenite-pegmatite, 
(y*) Nepheline syenite, (4) Anorthosite. The 
following table shows which of these corun- 
dum bearing varieties are found in India and 
Russia according to the descriptions given by 
Holland and Morozewicz : 

I, Syenite -Ontario, India rind Riiijjjia. 

1. Syenite-pejfuiatite Ontario, India and Kus-^in. 

'■'. Nepheline syenite Ontario only. 

4 Anorthosite —Ontario. India and llus^jiu. 

It may be added that corundum occurs in 
another igneous rock in India, viz., granite. 
This mode of occurrence of the ruinenil has 
up to the present not been observed in 
Ontario, although, as has been stated, the 
c<»rundum-bearing varieties are sometimes 
cut through by quartziferous pegmatites, and 
thtj corundum-bearing syenite appears to 
*nerge off into granite in some cases. 

Locations of Ontario Deposits. 

The index map which accompanies this 
Tep«.>rt(p 206) shows the locations of the corun- 
dum deposits. The distances of the 
fATombie for deposits l)y rail from some of the 

Indusurial ..... . , ,. 

Develop- chief cities of the Province are 
stated on the map. 1 he extension 
of the Pembroke Southern Railway from 
Golden Lake station to Bancroft, for which a 
Government bonus has been granted, will 
cross the main corundum belt and will greatly 
increase the shipping facilities. The Central 
Ontario Railway is also beinsj extended to 
Bancroft. 

Reference was made in last year's report 

to the favorable situation of the dej>osils as 

Water- regards waterpower, labor and 

fJaborand supplies Excellent waterpowei*8 

.Supplies. occur tm both the Madawaska and 

York Branch rivers in the vicinity of some of 

the main deposits. The district is well able 

to supply labor and agricultural products, 

and there is abundance of wood for fuel. - 



statistics of Corundum. 
As has been previously stated, it is diflicuU 
to get reliable statistics concerning the 
Exact infor- production of corundum. Some 
III>uie^** Government reports state that the 
avaiiaiiie. producers are averse to giving in- 
formation. The Engineering and Mining 
Journal of New York gives the following as 
being the amounts of corundum and emesy 
produced in the United States in 1897 and 
1898: 

1S1>7. 1898. 

C«)rundun». tons 29:i 78(5 

Emery, ** l/W -2,9.% 

The value of the two materials taken to- 
gether in 1897 wart approximately $112,000 
and in 1898 it was 8210,<X)0. The value of 
emery grains and rock imported into the United 
States in 1897 was about $130,000 while in 
1898 it was $133,399. The V. S. Govern- 
ment reports give the total production of 
corundum and emery in the country in 1898 
as being 4,0i)4 tons, valued at $275,064. 

(Jf other abrasive materials produced the 

Government reports state that the garnet had 

a value of $86,850, and pumice stone 

other . _ 

abraaiye $13,200. Some other materials, 
such as crushed steel and carborun- 
dum, are used quite extensively. The value 
of the crushed steel produced in 1898 is said 
to be $46,200, and of carborundum $151,444. 
The writer was informed by a gentleman 
who visited the corundum district of Norfch 
Difficulty of CaroliiiH recently that prospecting 
c\)mndurn ^^^ ^^® mineral is being actively 
Huppiifji. carried on in that State, but without 
much success in the discovery of new deposits. 
Users of the material have also informed the 
writer that they have great difficulty in ob- 
taining sufficient supplies of the material. 
One tirm in Great Britain asserts that it has 
given up trying to secure corundum, and 
prefers to use high grade emery on account 
of the difficulty experienced in secunng a 
constant supply of corundum and on account 
of much of the material supplied under that 
name being adulterated, or being only imper- 
fectly separated from associated minerals. 

Prices of Abrasive Materials. 

The following list of prices of corundum 
and other materials used for abrasive pur- 
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jHises is taken from the Engineering and 1. Comparative Test of Hastings (Ontari* J) 

Mining Journal of New York : Coruodum and North Carolina Corundum c— u 

AhnuiTc*. Mewure. Price. Bra88 : 

l^rboninduin grains, f.o.b. _ , .-^ v^^ 

Niacara Fklla ih m\ in *. ^ • i Time of Net t.xce _hh 

Rmeiy icrains, Turkish lb. W v^lUSna s hours I lb. IS o«. 

P«mioe«tone. Am. powdered. lb. .ol Sbifl 02 ^' Carobna i hours. m. w c 

Houge lb. .17 i«T 30 

TnpoU. preparwi nhort ton. 20 00 i\^ Comparative Test of Hastings Cora x j. 

The average value of garnet produced in dum and Carborundum on Brass : 

1898 was $28.78 per 2,000 lb. kx,^ ,^, 

It seems likely that if corundum of good Mai..riai. '"^^* ^r^,^^^ Zl"^' 

quality were put on the market at a some- „^j^^ ^. ^ ^„^ ^ ^ 

what lower price than at present quoted the Carborundum., ihoun*. i-sot toi. 

_ ,. ' , , .,,,., HastinjfsC 1 hour. U^*. i •'^- 

result would be that it would displace to a carborundum . l hour. I lb. .S^ox. KHot. 

large extent inferior abrasive materials and 

thus its consumption would be largely in- These twocompai-ative tests of Hastings ar- 

creased. undum and carborundum on brass cannot be 

relied on, as wiU be seen from the figures, both 

Abrasive Quality of Ontario Coninduni. materials beinj? said to grind away more brass 

A quantity of grain corundum produced in one hour than in two. Moreover the total 

fri>m rock quarried in the township of Carlow, amount of brass said to have been ground 

Hastings county, and milled in the away by Hastings corundum in these two 

TMuat laboratory* of the School of Min- tests, which lasted for a total time of three 

ing, Kingston, was submitted to hours, tw»> hoars and one hour respectively, 

the Hart Emery WTieel Co. of Hamilton, is 1 lb. 3J «»z. while in the three hours' test 

ihitario, for a test of its abrssive qualities. already referred to in which Hastings and 

In a letter to the Director of the Bureau of North Cait>lina corundoms were compared. 

Mines, dated Marvh 2, 1S99, they state in Hastings is sUted to have ground away 1 lb. 

part as follows in reference to the test : 13^ oz. 

*• The tests were made with disks 12 in o Comparative Tests of Hastings Corun- 

iliametor and fn>ui J to T in thickness, the ^um and North Canilina Corundum on Ca-t 

small quantity of Hastings ci>rundum pio- lr«tn. 
curable pn»venting the use of larger disks. 

The wheels were plat-eil mi oppi^te ends of MAtenai. ^JIJ^^'' rround SSund *^^ ^^k^} 

the same arlv^r : one maile of Hasting cv>r- . .._... 

unaum N.Mnc placed on one end, the other x. Carviinac... ihoor*. 4io«- -2 

.^^ \^ ' -.u 1" 1 -^u V _*u «^ HasiingvC. . I hoar, i o«. i oz- 
ena being oithor suppluHt with North Cai\>- n. on^uriaC . i hour. a4o«. i^ 

Una c.*runauui or carborundum. The speed jfTilSi^c ihSS? s^ U 

at whioS thoarUtr ran was 1.700 involutions ii»#tin>r»c. ihour*. >} 4 
V^r luiiiuto. The pieotw t»t metal ground in 

the st»rii>a of te»i«i won* of \l) Braas, v-^ Cast In these four tests lasting for a period of 

liv>n, ^3) Wrought livni and ^4 Cast Steel, 7 hours the Hastings c«inindum ground awajr 

and the trial bar^ wera aKnu 1 bv * in 14* oj:. of cast in.»n, while the X. Carolina- 

joj^/* gTv»und away 14 ^ oz. Judging from the» 

The ivuqvuiv rvjH»rt having made 2S wm- fourth test lasting 3 hours the Hastings wear*. 

(>arative tiv^ts, Wur v»f thes^* were with much bettor on this material than the North 

what they di*s^^riK> as the Hasting ^'si^eoial." Oar\>lina. This may be owing to the grains 

but as (hey dvt uv^t state what i> meant by of the fv^nner material breaking away as the 

cKi» term the rv^sults of these four teats arx» whet^l wears dv^wn, so as to present oonstantly 

»u*t iiwUuKyi iu rho folU^wins; tabular sum- a gvv\i cutting surface. Some wheels as they 

luary, whioh »hv«>\a the results v»f the ochor wear viown show a tendency to become more 

•event ivn toc^ts. v>r loss "^^ greasy'* on tlieir cutting surface. 
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Uoniparative Test of Hascings Corun- 
d Carborundum on Cast Iron : 

Material Time of test. Net (fr«>iiii(l. 

1 hour. ii oz. 

rluiii I hour. 2) oz. 

tmparative Test of Hastings Corun- 
nd North Carolina Corundum on 
it Iron : 

., Tiuicof Net Exi-ess *':^';!.?5 1!!^ 

-•• U^. .rou.Hi. ^und. -X»Jjt 

L' . . . . .'i hdunj. i{\ftz. 

ia(\.. :i houre. 4ioz 1 | oz. 

'.' . ... 1 hour. 1 ()z. 

la (.'. . . 1 hour. 24oz. l-i 

Comparative Test of Hastings Corun- 
d Carborundum on Wrought Iron : 

aterial. 'r;!"^ "* ^*-'\ ^^''''^^, 

teiit. uround. icrouiKl. 

'/ I hour. 'l^oz. 

:luni 1 hour. 4 oz. ]\ 

^ 2 hours. 4Aoz. 

luni 2 hours. '.roz. 4i 

• 

of the figures given in tests 3 and 
difficult to understand. Working 
same material, wrought iron, and 
he same condition.s, Hastings corun- 
one case in said to grind away 3^ oz. 
irs. while in another cane it is said to 
way 4^ oz. in 2 hours. In another 
stings is Haid to grind away 1 oz. in 1 
hile in another experiment it is found 
I away 2} oz. in the same length of 
: will be noted that thi.s latter amount 
er than the amount ground away by 
>lina in the sjiine length of time, 
migrative Test of Hastings Corun- 
:1 North Carolina Corundum on Cast 

. , TiiiK' lit -Net hvci'^s ^ ... 

-'• ,..,. i,-.-,.,.,..!. .roun... 7,;-;^!|' 

..' ... 1 hour. :J oz \ 

a (.'... . I hour. ;J oz. 

... -J ho\ir-!i. 4.\oz. I 

aC. . . . •_' hour-*, o^.nz. 

Uomi>arative Test of Hastings Corun- 
l Carl M>rund urn on Cast Steel : 

. , Tin..- nf Net Kxce.K ^'.^^^i;'"; 'jj' 

'"'• tot. u-rouMd. .rrouml. "" ^.^L^^^* 

of wheel. 

J 1 ho\ir. L'loz. 11 

hiui . 1 ho\ir. I^oz l^oz. 

:; 1 hours. 4'|oz. 4 j ', 

luni . . 2 hours. .\oz. 

^ 2 hours. 4ioz. 4 

luni . . 2 hours. {oz. 

; 2 hoiirs. '» oz. 2i 

[uni . . 2 hours. 2Aoz. 

J 1 hour. 2*oz. 1 { 

luni . . I hour. |oz } 



Test 4 between wheels of OntHrio and 
North Carolina corundum, made on cast steel 
and maintained for throe hours, shows that 
the former ground off one ounce more than 
the latter, or an excess of 15^ per cent. 
Test 4A between wheels of Ontario corundum 
and cjirborundum, made also on cast nteel 
and maintained for eight hours, shows that 
the former ground off 19 oz. and the latter 
i)\ oz., being an excess of 13 j oz. or 262 per 
cent, in favor of Ontario corundum. In steel 
plow works abrasive wheels are largely use<l. 
and it is prolwibly the case now that as much 
of steel as of iron undergoes abrasive treat- 
ment in foundries and machine shops. 

Testimony from Other Sources. 

Smaller samples of grain corundum than 
that furnished the Hart Emery Co. have 
been supplied different companies 
Maoufac- both in the United States and 
"^" Europe. In no case has the mate- 

rial been condemned. The following quota- 
tion from a letter recently i-eceived by the 
Director of the Bureau of Mines from a 
London, England, firm U) whom some p(iunds 
of the grain had been sent voices the opin- 
ion of others i»ho have examined the mate- 
rial : *" We consider the mineral to be good, 
and hoi>e some company will be formed for 
the exploitaton of these corundum deposits ; 
in which case we shall l>e s;Iad to hear from 
you agam. ' -' 



^'' Since the above wan written an additional 
quantity of corandum-bearinfl: rock has been 
treated ander the dlreotion of Mr. K. Instant ia 
the mill of the Kingston School of Mininir. This 
rock was obtained at the Robillard property in the 
township of RaRlan and weighed 8 tons 650 lb. 
The method followed in itn treatment wan the 
asme as that used by Prof. De Kalb and described 
by him in the Report of the Bureau for 1^97. The 
rock was first broken in a Blake crosher to snch a 
size that the larger frsgmentd had a diameter of 
about one inch. It was then passed through rnll», 
after which treatment the larger pieces of rock had 
a maximum diameter of one-quarter inch. After 
coming from the rolls the rock matter wma mxid 
by means of sieves. It was then treated by the 
Haitz jig, which through the agency of water 
separated the minerals of low specific gravity 
(chiefly felspar and mica) from those of higher 
specific gravity. These latter were corundum and 
magnetic iron ore. Alter coming from the jig the 
mixture of these two minerals was dried and thea 
the magnetite was freed from the oonmdom by 
means of the magnetic separator. 

The 8 tons 660 lb. of rock gave by this treat- 
ment, after reemshing some of the No. 10 and 11 
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lb, the followiDR aroountt of the dififerent num- 
iMts of cleaned coninduin. 



•u. 10 




2oU 11>. 


•• 12.. .. 
••16 . . 





467 •• 

50<i " 


" 20 . . 

*• 24 




2(« •• 

:ai " 


" 30 




282 •• 


" 40 




180 '* 


•• ftO 




15f. " 


" 60 




60 " 


•* 70 .... 
'* 90 




17 •• 

10 " 


•• 1()0 


TotAl 


. . " 
2»»» " 



This e(]ualH 14.22 per cent, of the rock treated. 
Id addition there were various small amonnrs of 
•orundum alMtracted as samples at different times, 
which woald aggregate probably 50 lb. Moreover 
the dust or finest material coming from the crush- 
ars was not jigged. This material it was estimated 
•ontained about 100 lb. of corundum in a fine state 
•f division. In addition to this some corundum 
was lost in the tailings from the jigs. 

The result of this test agrees witn that obtained 
hf Prof. De Kalb on rock from the township of 
Garlow, which adjoins Raglan on the west. In 
that test the amount of corundum extracted in the 
mill was equal to 14.67 per cent, of the rook 
treated. The rock from both townships was simi- 
lar in appearance, being coarse grained and for the 
most part pink in color, forming what is known as 
syenite-pegmatite 

The specific gravities of the various numbers of 
the grain corundum extracted in the mill test from 
the Raglan rock were determined. Those of No. 
16, 80, 40 and 50 were found to be 3.d52, 3.953. 
3.976 and 3.945 respectively. Since the specific 
pravity of pure corundum ranges from 3.95 to 4.10 
It will be seen that the product from the mill run 
•f the Raglan ro ck is practically free from foreig^n 
matter. ^cm'f>->"— ' ",, _ 

The X-ray photographs which accompany this 
report show' the form and actual size of the grain- 
•f corundum of the different numbers. They mores 
ever show that it is possible by photographing 
samples of commercial corundum in this wi^ to 
determine their degree of purity, since corundum 
grains themselves are not so impervious to the 



rays as are silicates snob as felspar, garnet, chlorite 
and mica, which are freqaently anodated with 
this mineral or are used to adulterate it in oom- 
merce. 

A dozen or more samples of the grain oorundom. 
each weighing upwards of 100 pound*, proinoed 
from the Raglan rooks, were submitted to leading 
manufacturers of abrasive goods in America and 
Europe, by whom they were tested and prononnced 
suitable for use both in vitrified wheels and in 
those which are cemented together according to 
the ordinary binding formulas. The Preaoott 
Emery Wheel Co., of Prescott, Ont , report : "For 
light work for tools the corundum presents a fine 
cutting surface. If these wheels are too soft or 
too hm we can easily remedy that by a variance 
in our formula." The Sterling Emery Wheel 
Mfg. Co. of TiflSn, Ohio, say : "The samples look 
very nice and the corundum works well. Pleaee 
advise us in what quantities you expect to get it 
out." The Chicago Wheel and Mfg. Co. say that 
the corundum in the wheels manufactured by them 
looks well and they are sore the wheels will do 
good work. The Norton Emery Wheel Co. of 
Worcester, Mass.. state that the result of their 
tests on the grain corundum to see whether it 
would work up satisfactorily aocordingto their 
process was all that could be desired. The man- 
ager of the Northampton Emery Wheel Co. of 
I^eds, Mass. , says his company finds it to be a 
very good quality of corundum so far as their 
wheel is concerned. The president of the Ameri- 
can Emery Wheel Works, Providence, B. I., 
writes : " We have found this material wdl suited 
for certain kinds of grinding, especially for saw 
sharpeninfr, roll grinding, spindle grinding, and 
surface grinding on hardened steel. For these 
purposes and perhaps for some others we believe it 
will come into extensive use, provided it can be 
furnished at a reasonable price and that the oaality 
runs uniform. Our experiments indicate that on 
the above classes of grinding it heats the work 
less than emery." 

A number of wheels, toother with^ bricks, 
rounds and triangles, niade Trom Ontario conm- 
dum by different manufacturers aceordinf? to diff- 
erent processes, have been shipped to Paris, where 
they are to exhibited in 1900, along with namerous 
samples of corundum in the raw and partially 
manufactured state. 
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CORUNDUM IN ONTARIO 

I 

By Archibald Blue 



JUST one hundred years ago, in a paper r^ad 
before the Royal Society of Jjondon and 
published in its Transactions, Rt. Hon Charles 
Greville established and named the mineral 
species Corundum, the crystalline oxide of 
alumioiuro ; and wc have it on the authority 
of Professor Judd that in an appendix to 
Greville's papor the Count de Bournon cor- 
rectly defined the crystal! ograj)hic characters 
of the species. The names of its gem-varieties, 
sapphire and ruby, had been in use from a 
much earlier time - : and the name cori- 
Tindum, or corrivendum, had been given to 
it by Woodward, in a vaguer way, as early as 
1714. 



Where Corunduii\ is Found. 

In the western part of Asia Minor, and in 
some islands of the Grecian archipelago, the 
^ crystalline limestone which is inter- 

OccurrencM , , , 

ojtbe bedded with the schists and gneisses 

carries a blue corundum mixed with 
magnetite, which is the emery of commerce. 
The corundum occurs in smaller quantities as 
a constituent of granite and gneiss in Silesia, 
Auvergne and elsewhere in Europe ; in a 
compact felspar rock in Piedmont ; in dolo- 
mite with tourmaline at St. Gothard ; in 
crystalline limestone, along with numerous 
other minerals, in Orange and Westchester 
cotfnties. New York, and Sussex county, New 
Jersey, and at various localities in Connecti- 
cut, Massachusetts and Pennsylvania. It is 
said by Dana t(» be common at many points 
along a belt extending from Virginia across 
weatem North Carolina and Georgia to 
Dudleyrille, Alabama. 

* A paper read before the Canadian Institute 
TO Deeember, 189S. 

^ In the Burma corundDm every shade of color, 
from white to the highly prized deep crimson or 
^ng^eon's blood, is found, and they are named ac- 
cording to colors instead of componition or system 
of erystallizfttion— the red variety as oriental raby, 
the bine as oriental rapphire. the yellow as oriental 
topac the porple as oriental amethyst, and the 
^Tcen as oriental emerald. 



Oriental 
Kiihy ill 
Burma. 



In Burma, which became a British Pro- 
vince in 1886, ruby mines have been worked 
for a very long period. There the 
country rock is chiefly gneiss, with 
bands of crystalline limestone of 
varying thickness and many miles in length. 
Most of the mining has been cairied on in 
the hill-wash and alluvium carried down from 
the decomposed summits of hills and moun- 
tain ranges ; and it has been observed that 
whore the sands and gravels are mixed with 
a dark brownish earthy clay, which is a pro- 
duct of the decomt>osed crystalline limestone, 
they are richer in such gems as ruby and 
spinel . The explorations of l^rrington Brown 
appear, indeed, to have satisfactorily estab- 
lished that in Burma the only rock in which 
rubies are found in place is crystalline lime- 
stone. **It is of the usual composition and 
character of ordinary crystalline limestones," 
says Mr. Brown, *' being made up of finely 
crystalline or granular limestone in layers, 
together with irregularly shaped bands of 
very coarsely crystalline limestone of white 
and bluish colors, which are interfoliated with 
the gneissic rficks." Where a quarry has been 
worked near Mogok, the matrix of the ruby 
is a coarsely crystalline, semi-opaque lime- 
stone of about twenty feet in width. The 
rubies are found over a space of six feet in 
width, extending almost vertically from the 
bottom of the (quarry to the surface of the 
ground, and along the centre-line, where the 
rubies are most numerous, are small develop- 
ments of a grayish diaspore enclosing small 
crystals of iron pyrites. As to the limestone 
itself, whether occuring as disseminated 
crystals through the gneiss or as great inter- 
foliated masses, it is the opinion of Professor 
Judd that it has been neither organic nor due 
to direct chemical precipitation in its origin, 
but has resulted from a metamorphism of the 
lime-bearing felspars ; while during the pro- 
cess of change from basic felspar to scapolite, 
[241] 
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and from scapolite to hydrnted alluminiuni 
silicates, and from these to alluminium oxide, 
** the slowly liberat'ed oxide may assume the 
crystalline fonn, and thus give rise to corun- 
dum." Among other minerals found in the 
corundiferous limestone are pyrrhotite, hema- 
tite, apatite, graphite and spinel. 

In Ceylon, in the peninsula of India, and 
in China there are numerous occurences of 
Corundum cc»rundum in crystalline schists ; 
inS?imi '^^^ ^^ almost every case the mineral 
ciiina. jg ^yf ^.j^^j ^^^^ variety. As far as 

known to the writer, there are no deposits in 
Asia now exploited for use in the arts, saving 
the emery of Asia Minor. 

In the United States corundum is confined 
almost wholly to the region of the Appala- 
chian mountains, alonii; a belt 

(.\>ruu(luin 

und Emery that extends from New Jeraey to 

in the U.H. , -w % ^ # 

Alabama. In the form of emery 
it is found at Chester, Massachusetts, in a 
chlorite belt about twenty feet wide, that lies 
between formations of lioniblende-schist and 
talc, and tni verses the mountains for about 
f(mr miles. Tliere is also a pi-oductive emer}' 
mine in Westchester county. New York, which 
ships from 500 to 700 t^)n8 of abrasive emery 
per annum. 

Along the Appalachian mountain chain 
corundum is found in felspar veins and asso- 
ciated with chlorite in peridotite and ser]>on- 
tine rocks, in amphibolite, dunitc and gneiss, 
as well as in gravel-beds. The principal 
deiM)sits are ftmnd in association with 
magnesian rocks, chietly peridotites, which 
occur as small lenticular masses in gneiss. 
As a rule however the corundum is neither 
in tho peridotite nor in the gneiss, but in a 
narn>w zone of chloritic minerals between the 
two. The largest known areas are in the 
south wost^jrn counties of North Can>lina, 
where corundum was first discovered in 1870. 
This Htate lias furnished nearly all the corun- 
dum of commerce for the United States, but 
tho statistioH of the mines and works have 
never been ]>ul>li8lied. There hiis been much 
waste of otlbrt in minini^forthegem varieties, 
encouraged by oroasional discoveries, but 
chietly by the nttrjiotive colors in which the 
Corundum is found. The whole process of 



mining and milling has had to be learned by 
experience ; and the task has been made diffi< 
cult not only by the character of the forma- 
tions, which is not favorable to sinking or 
drifting, but also by the closeness with which 
the corundum crystals adhere to the matrix.^ 
For abrasive use it is very important that the 
corundum should be free from particles of 
rock or mineral softer than itself ; and 
for use as an ore of aluminium it sliould 
l>e free from all impurities, to make extrac- 
tion practicable by present methods. 

Discoveries In Ontario. 

The first discovery of corundum in ( )ntari^> 

was made by the lat« Sterry Hunt fifty -one 

years ago, in the second year of his 

sterry' Hunt connection with the Geological Sur* 

in Burgew. ^^^ ^^ Canada. Dr. Hunt explored 

part of the county of Lanark in 1847. He 
was joined 'in some of his excursions by Dr. 
Wilson of Perth, who at that time enjoyed 
local reputation fts a geologist (the luin- 
era! wilsonite is named after him), and 
who is still remembered as a man who paid 
considerable attention to the natural histoir 
nf his district. The first place visited by 
them was the fourth lot on the eighth range 
of the township of Burgess, upon which Dr. 
Wilson a short time before had discovered a 
body of apatite. Near by, on the second lot 
of the ninth range, was a deposit of copper 
pyrites in crystalline limestone, and this was 
also visited. The only exploration work con- 
sisted of two or three blasts, and among the 
masses of rock thrown out were some com- 

• 

IKwed of silvery mica, with quartz, felspar or 
albite, and calcspar, holding a delicate emerald- 
green and almost transparent pyi^oxene of 
rare l>eauty, as well as crystals of a dark 
honey -yellow sphene. The mica was often 
aggregated in masses of small crystals, havin$[ 



=> Mr. Alexander Rickard of New Toi^ who it 
owner of a corundnm property at Eneigy, in York 
county. South Carolina, says io a letter to me o! 
recent date : " All oor oomndiims are very diffi- 
cult to dean. While the gaogae is soft, it is toogb, 
and adheres to the grains of conmdnm wheo it ii 
broken up. This rednees the cntting value, and 
also creates troable by flaziiig when making iata 
wheels." 
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nar arrangement, ' imbedded in which, 
»eminated throu^hout the rock, were 
number of cr}'stalline grains of a 
rent mineral, varying in color from a 
:ie-red to a deep sapphire blue. Dr. 
D his report to Sir William Logan, 

3ir hardness, which is so gre^t as to 
;hem to scratch readily the face of a 
of topaz, showed them to be nothing 
n the very rare mineral corundum, 
from its colors is referable tr) the 
B known as oriental ruby and sapphire, 
ins obtained were small, none indeed 
ban a pepper-corn ; but at the time I 
the spot they were not noticed, and 
:iuiens were collected for the pyrox- 
only two or three of which I have 
)tcct«<l the corundum. It is prol>able 
ther examinations may devejop larger 
re available specimens of these rare 
itly gems. It is in this crystalline 
le that they generally occur, and the 
ini found m the State of New Jersey 
3 same rock and with similar mica.'**''^ 
b does not appear that this discovery 
;ess received further attenti<m from 
T other nieml)ers of the Geological 

and the nanei-al was practically re- 
.-ed there a year ago by Professor 
of the Kingston School of Mining. 

be seen from Hunt's account that 
cimens were collected only for their 
le, and that the crystals of corundiun 
•t noticed or identified until a later 



not improbable that these were decern • 
* altered cryatalR of corundum. On the 
rphosis of the mineral Professor Judd 
' At the earth's Burf ace, as is well-known, 
m or the cryHtallized oxide of aluminium is 
kbe mo»t unalterable substanoes. Fra^- 
nind in river (gravels and Hands, though 
' water-worn, show no trace of chemical 
n in their surfaces. On the otber hand, 
1 bt) no doubt that cooditions must exist 
rth's crust under which chemical chanRe 
lineral do€s take place ; this is abundantly 
•y the frequency with which undouhted 
orpbs of corundum occur. Among the 
found replacing corundum as pseudo- 
^re muHCOvite (damourite), various forms of 
mdalubite, fibrolite, cyanite, margarite, 
d, zoisite, ripidolite and other chloritee, 
^ermiculites, kaolin, and other substances. " 

Sor. Can. 1847-8, p. 134. 



The largest known deposit of corundum 
in the Pn)vince was discovered twenty-two 
years ago on the farm of Henr}- 
Robiiiai? Robillard, in the township of Hag- 
Ian, Renfrew county : but in this 
case twenty years elapsed l)efore the mineral 
was correctly identified. According to 
Robillard*s story, he was returning with his 
little daughter from a cranberry marsh on 
the wide fiats of York river, and. in climbing 
a hill which rises about 500 feet above the 
river, ho sat down upon a large boulder to 
i-est. In telling me the story Robillard 
said : "^ Annie was kneeling behind me, and 
picked up a iiueer-shaped stone, and, show- 
ing it to me, 9aid it looked like the stopper 
of a cruet-bottle. It whk juht like that ; and 
I wondered what fool of a man had gone to 
w<»rk and whittled it out. Then I looked at 
the stone where I was sitting ; and, blesH 
you, sir, it was paved with cruet-stoppers. 
And here is the very boulder now," he added, 
as we reached the spot, about half-way down 
the hill. 

Specimens gathered by Mr. Robillard were 
shown to several persons in Combeimere, 
and one who j)rofessed to be a miner of phos- 
phate of lime in Lanark county pronounced 
them to be crystals of that mineral. In 1884 
one John Fitzgerald joined with Robillard in 
an appMcation to the Crown for the mineml 
rights on the property, includinsr several lots 
tm the 18th and 19th concessions of Raglan ; 
and for a number of years they sought in 
vain for a customer to buy an a^iatite mine. 
The sturdy pioneers would brook no contra- 
diction of their claim that the mineral was 
veritable apatite : and when a doubt was 
raised by two young mineralogists who visited 
the region about ten yeai-s ago in the interest 
of a capitalist, and a suggestion was meekly 
made that it might be emery, (me of the 
pioneers cut negotiations short by threaten- 
ing to "punch their heads." Liist year, how- 
ever, these pioneers were overjoyed to learn 
on the authority of an expert that the 
mineral was not a{>atite, but corundum. 

Twelve years ago, in 188<5. Nesbitt T. 
Armstrong, a farmer and mill-<»wner in Oar- 
low, discovered corundum on lot 14, in the 
14th concession of that township, but he did 
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iiiit know itH name, and did not suBpect that 
it possessed any value. A sample 
Arnutrong was shown to a Htudent of Toronto 
University, who thought it miglit be 
etnery, and inquiry Htopped there. But in 
1893 Mr. W. F. Ferrier, lithologist to the 
rieo]o;<ical Survey, acquired by purchase a 
4 1 umber of 8])ecinien8 collected by Mr. John 
Stewart, formerly of Ottawa, among which 
w;iH a package labelled ^'Pyi'oxene orystalK, 
H aith pjirt of Carlow.'' On examining these 
specimens some time afterwards presumably 
in 1890, Mr. Ferrier recognized them as 
ctirundum, and immediately took steps to 
ascertain the precise locality fn>m which they 
came. In October, 189C, lie wiih sent u|>on 
this mission by Dr. Dawson, the head of the 
Geologic ill Survey, and, guided by Mr. Arm- 
s! rong, he found the corundum in place upon 
t)ie lot on which Armstrong's discovery Iiad 
been made ten years before. Then for the 
Hrst time the fact was eHtablished. on the 
beat authority, that this mineral had been 
found to exist in Canada in commercial 
([uantity, and that it was valuable as an 
abrasive material on account of its great hard- 
ness. Hut as it was too late in the season 
f(»r field- work, Mr. Fen-ier did not extend 
his ex]>lorations 1)eyond that one locality. 

Elfvon years agi> Professor Coleman, now 
of the School of Practical Science at Toronto, 
picked up some boulders of nopheline-syenite 
ny Dr. i" ^^^ vicinity <)f Cobourg, on the 
cwnmnin ^Yn.r^i of lake OnUrio, which held 
BouMi-n*. crystals of corundum. A fortnight 
ai^o 1 showed Dr. Coleman seveml specimens 
of nepheline, rich in coniudum, which I had 
taken from a large de)H>sit recently discovered 
in the township of Oungannon. and he at 
«)nce pronounce<l them to W identical with 
his own. ** I feel sure now,'* ho said, **that 
1 kn<iw where my tloat-boulders came fnmi.'* 

(ieolofrical ReconnaiSAanoes. 



The first geological reconnaissance of the 
district in which corundum has been found 

was made by the late Alexander 
nil. Ill Mnrniy, of the (Jeolot?ical Survey, 

in 185.'< : but his notes of it are 
vrry mea^n-. Mr. Murray made two 
f iixrrsi'H i»f the country lying between Geor- 



gian bay and <.)ttawa river — the first from 
west tr> oast, by way of the Muskoka and 
Petewawa rivers, and the second by way of 
the Bonnechere and Madawaska, to the head- 
waters of the Trent. The source of the 

• 

Bonnechere is within a mile of Kaminiskeg 
lake, on the Madawaska, near to where 
Barry's Bay station now stands, on the Ottaw a 
and Parry Sound Railway. Mr. Murray 
descended the Madawaska to the mouth of 
its princii>al tributary, the York branch, or 
York river ; known also at that time by its 
significant Indian name (»f Shawashkong. or 
Mishawashkong, the river of the marshes. 
The course of the stream, which Mr. Murray 
ascended, lies for more than forty mile* with- 
in the corundum belt ; and along its banks 
are numerous exposures of syenite, with 
occurrences of nepheline syenite. But m* 
reference is made in the report to the r«»ck 
formatitms '' ; and the record of levels for the 
first ten miles is of very doubtful aocuracy. 

Forty yetrs elapsed before another attempt 
was made to work out the geology of this 

interesting area, and the task was 
Frank D. then entrusted to the very capable 

luinds of Dr. Frank D. Adams. 
The area under examination is oompriaed in 
sheet 118 of the Ontario series of geological 
maps, and the four comers of it lie in the 
townships of Digby, Finlayson, Hagarty and 
(irimsthorpe respectively, embracing au area 
of about :{,5C0 square miles. In his first 
re}>ort, made for the season of 189!{, Dr. 
Adams sketched briefly the geological f oatares 
of the district, the northern portion of which 
he found to be occupied exclusively with the 
ancient crystalline rocks of the Laurentian 
system, and the southern and eastern por- 
tions with the limestones and gneisses of the 
Grenville series. '' The discovery of so large 
an area of the GrenviUe series in this dis- 
trict,'' Dr. Adams says in his report, ^'is 
most encouraging,' as indicating the probable 
occurrence in it of large and valuable mineral 
deposits." An extensive and remarkable 
mass of nepheline syenite was discovered in 



^'The rook formaliont along the Tork nrer 
however are caninlly notsd on the maps whieh 
acoompaniad the rtport, as are also tho waierfalb 
and rapidt of the river from its month to its soaroe. 



Pftrt II 



Corundum in Ontario 



345 



the townships of Faraday and Dungannon, 
which was traced for a distance of over seven 
miles in an east and west direction. Dr. 
Adams says : 

'"This is a rarw rock, found in but few 
places in the world, and never before discov- 
ered in our Laurentian system. The 
nepheline is very abundant, forming in many 
places an almost pure nepheline rock. The 
mass is flanked on the south, along a consid- 
erable part of its course, by crystalline lime- 
stone, and it is also intimately associated 
with a fine-grained reddish rock, resembling 
aplite. It is of a prevailing gray color, and 
olten has a distinct foliation, coinciding with 
that of the associated rocks." 

The beautiful blue mineral sodalite was 
also found in a number of places, associated 
with the nepheline syenite, in the form of 
Teins and irregular masses ; but no occurence 
of corundum was observed 

During the past three seasons Mr. Barlow 

has been associated with Dr. Adams on the 

-^ « _. work of this field, a d a very inter- 
By Banow " 

and Eih. esting and valuable report may be 
•ofidently looked for upon some of the most 
intricate questions of Archjean geology. Dr. 
R. W. Ells has also been engaged at intervals 
in surveying portions of the Ottawa valley 
east of the area on which Mtssrs. Adams and 
Barlow have been working, into which the 
eorundum belt is known to extend as far at 

■ 

least as the Ottawa and Opeongo road. The 
iwo map-sheets however, as well as the 
accompanying reports, will deal with the 
general geology of the districts, and notwith- 
standing theimpoitance of the corundum dis- 
covery it is not likely that prominence will 
be given to that subject, if the usual practice 
of the Survey is followed. 

Recent Exploration Work. 

During the last two seasons Professor 
W. G. Miller of the Kingston School of 
Mining has been employed by the Ontario 
Government to make a special report on the 
field. Beginning last year with the study of 
the occurrence of the mineral at the 
MSL?i'&- place of first discovery in Carlow, 
•***"■ he has been able to trace the corun- 

dom-bearing rocks eastward across that town- 



ship, through Raglan and Lyndoch, to the 
shores of Clear lake, near the eaetern line of 
Sebastopol, a length of about 30 miles. The 
breadth of the band varies from half a mile 
to three or four miles, and its t>tal area em- 
braces about €0,000 acres. The prevailing 
country-rock of the district is gneiss, compos- 
ed chiefly of hornblende, biotite and felspar, 
and it is probably an altered gabbro. Num- 
erous dikes or masses, consisting largely of 
felspar, cut through the older rocks, which 
sometimes have the character of coarse 
syenite, passuig in places into nephelice 
syenite. In both of these rocks corundum 
was found, as well as magnetite, pyrite, 
garnets, zircon and sodalite. In continuing 
his work this year Professor Miller has suc- 
ceeded in tracing the syenite band contin- 
uously for about 75 miles, from the township 
of Glamorgan in Haliburton to the 
township of South Algona in Renfrew, be- 
sides tracing it to a considerably greater 
width over the region explored last year. 
Corunrium was found ac a number 

An ext^iift- 

iTc Area of placcs ill the westem part of the 

traced out , , , 

belt, and a large and api>arently 
rich deposit in a ridge of i epheline syenite 
near the middle of it in the township of 
Monteagle. But as the rocks over nearly 
the whole of their extent are covered with 
sand, it is probable that many valuable de- 
posits remain to be discovered. The total 
area of this band is about 300 square miles ; 
and, as it lies in a Free Grant district, the 
mineral rights are reserved by the Crown in 
almost all the lota that have been taken up 
fcr settlement. In a few cases, where lands 
were sold more than thirty years ago, the 
mineral rights went with the surface rights, 
and since that time some lands have no doubt 
been sold or leased -is mining lands. But it 
is safe to say that the Crown holds for dis- 
pcsal the minerals in at least 90 per cent, of 
the whole tract. 

Two years ago corundum was fotmd in a 
property that was being worked as a mica 
mine in the township of Methuen, in Peter- 
borough county, about 45 miles southwest 
irom the original discovery in Carlow. Thia 
loca ity has also been explored by Pn>fes8or 
Miller this year, and the oorundiferous band 
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of syenite has been traced in a northeast and 
southwest direction about six miles, with a 
width of two miles. The range of hills over 
which it extends is known locally as the Blue 
mountains, and at its southwest end it reaches 
the shore of Stony lake. 

A Tour of .the Corondum Belt. 

I spent the last week of September with 

Professor Miller in going over the more 

northerly band, from the easterly 

fcopoi to end of it on Clear lake, in Sebasto- 

BAncroft. , , .., * U 

pol, to the village of Bancroft on 
the Hastings road, on the line between Dun- 
gannon and Faraday. Only a few of the 
principal properties were visited, including 
the Block location in Brudenell, theRobillard 
location in Raglan, the Armstrong location 
in Carlo w, and a recent discovery in 
Monteagle, not far from the York river. 
All these are large deposits, easy of access, 
and favorably situated for mining operations. 

Where the exposure occurs on the Block 
farm the crystals are in syenite, and are 
thickly studded in the face of the rock. Out- 
« >n the croppings of nepheline syenite occur 
Block F»nu. ^^^^ }yy . anti^ owing to its 

resemblance to limestone, an attempt was 
made by the owner to bum it for lime. The 
crystals of corundum have a bronze lustre, 
and vary in size from half an inch to an inch 
in diameter. Numerous boulders are strewn 
over the face of the ground wliich carry a 
high precentage of the mineral, and in oome 
cases the crystals are nearly pure white in 
color. 

On the Robillard hill corundum may be 
traced for a mile or more along its southern 
face, wherever the syenite is exposed. The 

corundum crystals are frequently 
Kotiiiiard observed to run m stnngs several 

inches wide along the surface of the 
rock, and are of all sizes from half an inch 
to two or three inches in diameter, usually 
^t-irrel-shaped, and ranging from an inch to 
tour or live inches in length. On the 
\ve*»tern slioulder of the hill there is an out- 
>or>p of nepheline syenite ; and in this rock 
the cry st 'tis are tinely shaped, but of small 
>ize — about a third of an inch in diameter 
and an inch or an inch and a half in length. 



An expert who has examined this hill estim* 
at«s the corundum in sight at several milhons 
of tons. There is certainly a large quantity^ 
and in some places it amounts to from 30 to 
40 per cent, of the rock mass. Along the 
foot of the hill are numerous large boulders 
of syenite, speckled over with crystals like 
plums in a pudding. 

The Robillard hill is cut off by a stream 
upon its west side from a range of high hills 
that extends westward five miles into Carlow. 
Professor Miller has carefully examined this 
ran^e, and has discovered corundum in it st 
On the Arm* ""m^er of point*. The largest 
strong Lot. showins; however is on the Arm- 
strong lot, where another stream cuts througli 
on its way to join York river. The rock has 
scaled off so as to show a perpendicular face 
about 300 feet in length and 30 feet in height, 
exposing a mass of syenite which has been 
thrust up through the gneiss, and which in 
its turn has been cut by a dike of pegmatite. 
The gneiss has been thrown up to form an 
anticlinal arch over the syenite, but is cut 
through along the north side, where the 
syenite dike is well exposed with a thickness 
of ten or twelve feet. According to Mr. 
Ferrier it has been traced aloug the strike 
al)out 700 feet. Cr^'stals of corundum are 
numerous on the exposed face of the syenite, 
and are also found in the pegmatite nearest 
the syenite, which is composed chiefly of 
felspar. But where quartz comes in with the 
felspar the corundum disappears. A lot of 
several tons, taken without selection from 
this location last year and treated at the 
Kingston School of Mining, yielded from 
12.75 to 15. 6 per cent, of corundum. 

The last location I examined is in the 
township of Monteagle. It is in a ridge of 
nepheline syenite, having a width 
Town^hiD of of 90 to 100 feet, and rising upon 
one side to a height of about 60 feet. 
My time only permitted me to follow it for a 
length of about 150 yards, but Professor 
Miller informed me that he had traced it for 
half a mile. The whole surface, as far as I 
examined it, was thickly strewn with small 
crystals of cbrundum, ranging in color from 
pearl to blue ; but here and there parts of it 
were altered into white mica. A sample of 
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for me under the direction of Dr. 
»rried nearly 10 per cent, of 
and was remarkably fr^e from 
>reof this character ou^ht to be 
for the production of aluminium. 
8 the nepheline itself, the gangue 
ns about 30 per cent, of alumina. 

»>noinic Uses of Corundum. 

nay be remarked that, owing to 
ce of iron and other impurities, 
lakers of aluminium assert that 
orundum is unsuited for the 
reduction of that metal. But it 
ceep an open mind on subjects of 
When one reflects that by the 
: new and improved processes the 
o<lucin^ aluminium has l)een re- 
in forty years from its weight in 
jents per pound or less, one ought 
me that it in impossible to find a 
producing pure corundum at low 

a process to make aluminium out 
re ore. Professor DeKalb of the 
School of Mining was able last 
bh a small experimental plant, to 
undum (99.61 per cent, pure) from 
arried tive per cent, of magnetic 

What then might be expected 
e and well-equipped plant, capable 

50 to 100 tons per day, supplied 
device that the wit of man can in- 
jspecially with a good (]uality of 
•rk upon ? In one particular the 
nenvl appears te differ from the 
the Appalacliian belt ; the gangue 
nd is easily broken up and separ- 
ihe corundum. 

rtainly add greatly to the value of 
um deposits of Ontario if they can 
producing aluminium as well as 
al for abrasives, if the history of 
during the last ten yeai-s is a fair 
; future. In the ten years ending 
ts production in the United States 
om 19,000 pounds, valued at 83.42 
, to 4,000,000 pounds, valued at 
er pound ; and so much progress 
a time seems tc be ample justifi- 
fie statement of Professor Richards 

years a((o in the preface to his 



occurrem-o 
of Qem 
Varieties. 



valuable book on Aluminium : *' The 
abundance of aluminium in nat ure, the pur- 
ity of its ores, its wonderful lightness and 
adaptability to numerous purposes, indicate 
that the goal of the aluminium industry will 
be reached only when this metal ranks next 
to iron in its usefulness to mankind."^ 

None of the discoveries hitherto made in 
Ontario seem to encourage the hope that 
Probable 8®"^ Varieties of the corundum are 
to be found, although in some 
localities an occasional crystal is to 
be seen with (qualities not unlike sapphire, 
being semi-translucent and of bluish color. 
Perhaps if search were made in the crystal- 
line limestones it might be awarded with 
better success ; not that corundum of any 
(juality has yet been found in the limestones, 
but because their relations to the gneiss are 
not dissimilar to those which obtain in Burma. 
When the source of the limestones has been 
worked out, it may be shown that, like those 
of Burma, they heve been derived by meta- 
morphosis from the felspar of the gneiss, or 



'Aluminium: Its history, occarrenoe, propertieB, 
meballurf(7 and applications, including its alloys. 
By Joseph W. Ricnards, A.O., Ph. D., Instmotor 
in Metallurgy at the Lehigh University. Third 
edition. As page 474 Prof. Richards says : 

"It does not withstand chemical fluents in p^eneral as 
xtroiigly as the noble metals, but it withstands air, water, 
sulnhurir acid, nitric acid and sulphuretted hydro^n — 
which is not the case with iron, copper or eVen diver. 
We have then a semi-noble metal ; but while silver, gold 
and platinum have extremely small prospect of becoming 
noticeably cheaper, yet the time is probabh' not far dis- 
tant when we shall have our Hemi-noble metal at the price 
of the base ones. This affords the immense future for 
aluminium. Whatever its price, it can only replace gold 
or platinum because of its lightness ; it alreaay replaces 
Hilver especially )>ecause of its resistance to sulphur, as 
well as for its lightness, besides being cheaper ; it can only 
repla(>e the common metals at its present price for uacm 
where its lightness is an extraordinary advantage. But 
when its price is down to that of these baser metals, it 
willnegin to replace them by virtue of its other superior 
qualities, chemical and physical ; aside from its lightness 
it will win a large field simply in comparison M'iUi them on 
its merits as a metal. Thus there are wide applications 
now almost unthought of, beirause the high price has been 
a blank wall to stop its use : but as it chea]>en8 more and 
more, we hear every day of new uses brought to light. 
ThuM its sphere will widen until, since its ores are as cheap 
as those of iron, it will approximate in utility to that 
universal metal. At the time of this writing (1895) there 
are only fonr metals which are cheai)er bulk for bulk than 
aluminium, viz.: iron, zinc, lead and copper; and the 
amount of aluminium produced 3'early is increasing much 
more rapidly than any of the^te. Aluminium has therefore 
already won its place among the common metals of ever^'- 
day life. It will, of course, be many years before it out- 
striiw any of these, but I >>elieve the ultimate goal of 
aluminium industry will be reached only when it stands 
next in importance and value of annual production to 
iron. From this time forth ever}- year will see subtfUuitial 
advanoe towards this goal, and the next century may tee 
this end attained." 
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perhaps from the felspar of the syenite ; and 
if so, the analogy would suggest that these 
rocks are worth prospecting for corundum in 
some of its more valuable forms. In a note 
received from Professor Miller on this sub- 
ject he says : 

*^It is quite possible that C4)rundum may 
yet be found in ctmsiderable quantity in 
crystalline limestone in Ontario, as in India 
'and Burma. In India the mineral occurs 
under various conditions in metamori)hic 
(limestones, etc.) and ii^eous nx;ks. Of 
course there need be no connection between 
the occurrence of the mineral in these two 
classes of rocks. If corundum occurs in our 
crystalline limestones, it is of a different 
origin from that occurring in the igneous 
rocks (the syenites)." 

The crystals discovered by Sterry Bunt in 
Borgess, it will be remembered, were found 
in association with pyroxene in crystalline 
limestone. *" . 



Sdwaic to Establish m Home Indnstry. 
In view of the extent and apparent rich- 
ness of the corundum delds in the Province, 
BMoistMNM ^^^ Government has taken steps 
gJ^JLi **™^ *^ developing the deposits 
ofOoraDdi- i^d establishing a home industry. 
i*od«- Regulations have been drawn up 
under which the mineral rights in lands lying 
within the two corundiferous belts have been 
withdrawn from sale, and hereafter the min- 
eral and mining rii^hts in such lands can be 
acquired only under the leasehold system. 
Instead of allowing s(>eculators to tiike up 
and hold lands with a view to sell out their in- 
terests to miners and capitalists at a large 
profit, it is proposed that the advantage of 
acquiring lands u(><m the lowest terms shall 
go to the miner and manufacturer direct : 
and in the case of parties who will undertake 
to conduct mining and treating ofterations on 
the largeat and completest settle, and who 
can furnish satisfactory assurance that they 
possess the requisite capital for the prt>po«ed 
operations (including 8e|«ration of the ore 

* Since this paper was written spedmens of crr> 
■Uls t^rj cIos«1t approaohiiur sapphire gems have 
be^Q found in Hastinga. ooonrring m a narrow out- 
crop of syenite lying between two bands of 
vjatalline limestone. Some are in nest^ and 
olhsn in isolated cr^rstals. 



from its gangue, milling for abr 

manufacture of abrasive goods, ai 

duction of aluminium^ the Qover 

concede a preference in the m 

mineral lands. It is also provid 

Government shall have power to i 

all corundum mined from lands le 

the Regulations s^hall undei^ c* 

cesses of treatment and milling a 

be erected in the Province to pn 

market ; and may further require 

to time, as circumstances appear 

that works he established in the F 

the manufacture of all useful or • 

products for which the mineral 

Text of the economically adapted. 
Kecuutioni.. jg ^he text of the B 

which were adopted by Order 
July 4, 1898 : 

1. All conindiim-bearintf lancLs the min 
which have been already or may be heremf 
fr<>m lale or lea^e. <)r in which the mining 
may lie othrrwiso reserved by the Crown, »h 
the trtriieral provisions of the Mine« Act, ea 
proviiled, \*f dis(M>»«4l of under the leasing 
the said At-t. and <hall continue to be heli 
IxnAs <>nl\ . 

2. Durin-^ the tii>t nerit*! 'jf ten years t 
o\(tend in .<(Tr.]iT>in^ or in openinsr miiieis in 
•>r in other actual mininsr operations, or 
t>therwise treating' the ore or mineral taken 
l(H-ation to (trefian.' it for the market, exelosi 
houses. niilU. uia<.-hiiier> and other like im 
4Uin not lesei than at the rate of one dolla 
year : and where an area of not more than 
idstin^ of t«o or more se|)arate loti< or locati 
the icanio iierson. p.irtner!ihip. s^n^iicate 
within a !»Ki»k "^f 4.'**» ai'res or tv»x> and c 
mile;*, the whole val'.ie of the mininj; open 
to be done in v\e \ear nuky be expendet 
kx-ation at the dii>.retiou of the leasee, anc 
adiiitionul t^'*^ arres or fractional part tl* 
aame pers^m. partnen«hip. ^vndiinte or oomj 
vkithiii the same bl<<k. 

3. In the event >.>f f:iilare «n) the part c 
carry on minini; oj^ratii-ns a:* rei]uired in 
**viion in e-ju'h and ever> year of the fir 
> ear« the lease shAlI forthwith cease and d 
all intere^t;^ of tht U-s^-e in the land or lac 
t*» theCn.»»n : :ie\erthelessi it i^hall be com 
le*ee to pn^ve that durini: one or more pre* 
the term the extent of mining o|teration8 
been ai)e«)uate t«> vN>\er the requirements f 
liefault, in vkhii^-h ca;^ the lease !»hal1 not be 
the le-«*e lu^y al-«*> ilefeat forfeiture by i 
with «iti:»iaocor> $ecurit\ to expend tb* 
required for work::i)r conditions within the 
in^ \ear. inoIudindT the expenditure in defai 

4. .Vt the expiration of the fint term at 
be nmewrtl for a ftirther term of ten jeai 



irtll 



Corundum in Ontario 



24^ 



Mital anH under the same workini; re<|iiirein('iits if t)ie 
'\'enant8 and conditions have ])«;n iierfonnctl and ful- 
t^Hed, and thereafter it may he renewe<l for suwessivt- 
K^s'nns of twenty years on nurh comlitiony and at snoh ii-nt 
XM.s^ the regulations may provide. 

5. The persion, |»artnershi|», syndicate «>r coin)»aii> to 
liom the minin<f rijrhts may be awanled of any land** 
Ijich have been lo<;atiHl or sold under tin* Feee (Jrants 
Homevtearls Act, or soM for ajrriciiUnral i»ur|»os€"«. 
ekiiall compensato or settle with the owner or hK-at<?e ot 
^KJch lands for injury or damuvrc done or to he done to the 
sfVirface rights thereof hefore he^innin^r work thereon, and 
^■f the partieH fail t^> ajjree u|>on the amount or metho<l of 
oompeniiation, the Director of the Bureau of Mine** shall 
Viave power to onlerand prescribe the sinie. 

tt. The Llcutenant-f;»)venjor in Council .nIiuII havei»o\ver 
to fix and detenu ine the maximum price at which conni- 
«ltini token from lands leased under tliese terms an<l con- 
ditions may he !iold for nse in the Dominion of Canada. 
whether the ore or mineral be in the natural state as 
faisecl from the mine.- or in an\ staj;<- of treatment «.»i 
ouuiufacture. 

7. The Lieutenant-Governor in Council i«hall also jiave 
poorer to require that all corundum mined from land?^ 
^aao<l umler thene tenns and conditions shall under^fo 
oert:,a.in pnH't>SHCs of treatment and milliner at works to Is- 
We<rted in the Province to preywire it for market : an<l may 
farther re((uire from time to lime, as circumstances ap]>ear 
to ^MTarrant, that works *)e establi»he<l in the Pro\ ince tor 
the manufacture of all useful or conmien>ial ))roducts for 
wbiioh the mineral or ore is ec-onomically arlapte<l. 

€l. The CommisHioncr of Crown Lands may rei-ei\c 

tenders for minin},^ lands and mininir ri'^^hts in thcexploreil 

belfc to the 15th day of .s<'])it'inber, 181W, which tender*. 

tihsQlhein the form of a cash bonus to t>e pai<l to the 

Tpe-a^ur)- for each lot, iKirt lot or location applie<l for in 

addition to the first years rental ; but in considerinij the 

bonus so tenderetl for a lot or location, pwfeivnce in the 

aelectiouof mineral lands may l»e jfiven to |>arties wlio 

win undertake to conduct mining and tre.atin^j operations 

on the laTf^est and completest scale, and wlu) can furnish 

**^Wlactory assurance tliat they pos^sess tlie requisin- 

^'•pttal for the proposo<l oiwrat ions— including? seiiaration 

^ the ore from it8 Kanjfuc. millin)r for abrasive usee. 

""^•tiufacture of abrasive t;«KKls, and the prwluction of 

»J«n»inium. 

Postscript. 

Only one substantial tender was received 
^**der the terms of the foregoini; regulations, 
.A^,^^^ but an agreement upon all details 

^SS?**** *^** "*^*' ^6*^<^^^®<i until 15th Septem- 
2j^n«and ber, 1899, when a contract wjis 
^J^run- entered into with the Commissioner 
of Crown Lands by Joseph N. 
S^enstone and B. A. C. Craig of Toronto. 
This agreement provides for the acquisition 
*^y the leasees, subject to the provisions and 
'^lations of the Mines Act and the Water 
**ower8 Act, of the lands for which applica- 
tion had been made (not to exceed in the 



aggregate 2,000 acres) and two water powers 
on the York Branch of Mada>^ivska river in 
the township of Dungannoii. It also pro- 
vides that they shall form a joint stock 
company for the better carrying out of the 
terms of the agreement, Avith a minimum 
capital of 8250,<XI0. Such a company has 
now been organized and chartered, with the 
title of The Canadian Corinidum Company. 
The agrfement further provides for an expen- 
diture of ^100,000 before 1st July, 1902, for 
the following purposes, viz : 

1. Ac(|uiring from the Crown the mining 
Icfises ()f corundum properties. 

2. Stripping and development of corun- 
dum properties and the production of grain 
corundum or other materials therefrom. 

li. Development of electrical or other 
energy necessary to furnish motive power 
for machinery and works. 

4. Erecting within ( )nt;irio a plant witli 
capacity sufficient to treat not less than 
one himdred t<ms of corundum-bearintr 
rock per day, together with factory, build- 
ings, kibis, etc., and the installation of full 
machinery for the production of manufac- 
tured goods from corundum, and construc- 
tion of necessary roads and tramways. 
For these purposes an expenditure of $25- 
000 is required to be made before 1st July, 
1900, and S50, 000 before 1st January, 19i)J, 
and out of the whole of 8100,000 not less 
than §25,(100 is required to bo expended for 
the objects enumerated in N(». 4. In the 
event of corundum being found adapted to 
new uses, the lessees agree to expend such 
further sums as may be necessary for the full 
development of such uses. They also agree 
to expend 81,000 per year for three years 
for the purpose of making a series of experi- 
ments, to discover some method or methods 
for the production of materials of commercial 
value from corundum-bearinjj rock other than 
grain corundum, special attention to be given 
to the production of the metal aluminium, 
and on Ist July of each year to furnish the 
Government with a ccmfidential report of 
progress. A bond in the sum of $5,000 has 
been given as security for performance (»f 
the terms of the agreement. 
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CORUNDIFEROUS NEPHELINE SYENITE 

By Dn A. P. Coleman 



A considerable area of nepheline syenite 
was discovered about six years ago in 
Dungannon township, Hastings county, by 
Dr. F. Adams, who described the rock briefly 
in his Report on the Geology of a portion of 
DincoTeries Central Ontario, and more fully in 
Si^lS^aiid* ^^® American Journal of Science. * 
Conandum. f^ 1896 coFundum was found in 
the same region by Mr. W. F. Ferrier, and 
in the following year Professor W. G. Miller 
was instructed by Mr. Archibald Blue, Direc- 
tor of the Bureau of Mines, to examine and 
report upon the corundum-bearing rocks. 
In the course of his work it was found that 
the corundum occurred not only in ordinary 
syenites, but also in nepheline syenite.^ 

In November, 1898, the present writer 
examined an outcrop of the latter rock for 

TheT>epo5it ^*^® Bureau of Mines on York 
inUonUAgie. Branch of Madawaska river near 
the northeast comer of Dungannon town- 
ship, or just within Mouteagle, several miles 
from Dr. Adams' localities, and presenting a 
number of new and interesting features. 
The rock forms a ridge running nearly north 
and south for about 350 yards, with a width 
of al>out 20 yards, and having a well defined 
schistose character, so that at first sight it 
would be called gneiss It is light to dark 
gray in color, the darker layers containing 
much biotito,the lighter ones more nepheline 
and plagioclase. On much of the weathered 
surface numbers of small crysbils of corun- 
dum stand out, having resisted weatheiing 
better than the other constituents. In hand 
specimens of the unweathered rock however 
the corundum is scarcely noticed, and the 
rock has quite the appeaiance »f fresh gray 
gneiss, the nepheline looking like quartz. 
Near the southern end of the ridj^e an irregu- 
lar dike a few feet wide crosses the gneissoid 



'Geo. Sarv. Can. 1892-.H. part J, p. 5 ; Am. 
Jonr. Sci , vol. XLViii, .luly 1894. pp. 10-18. 

3 Bur. Mines, vol. vii, pp. 210-212. 
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rock, reminding one of pegmatite. It ii 
white and consists of immense individuals of 
nepheline and muscovite, often several inches 
or even a foot long, with small patches of 
blue sodalite. No felspar was seen in the 
dike, unlike samples described by Adams, 
and no corundum was found in it. 

Variations In the Nepheline Syenites. 

As usual in nepheline syenites, there is 
great variation from point to point in the 
Oonstituento r^ck, easily seen on weathered sur- 
of the Rock, faces and still irore marked in thin 
sections. Adams finds, as essential ingre- 
dients of the ontcrops near Bancroft, nephe- 
line, plagioclase, and biotite or hornblende 
in small amounts ; but scapoltte and calcite 
usually occur, as well as various minor ac- 
cessory minerals. Thin sections from the 
locality here descril>ed show more variety in 
constitution. All the minerals mentioned 
occur except hornblende, and the felspars 
include orthoclase and also a little microline 
as well as microperthite. The soda-lime 
felspars are generally present in much lai^r 
amounts than the potash felspars, and seem 
to have a wide range in composition as de- 
termined by optical means. A few have 
angles of extinction of 4® or S'^ from the 
twin plane and appear to be albite, as in the 
rock examined by Adams ; others having a 
very small angle are probably oligodase, 
while a considerable number range from 17^ 
to 23^, indicating labradorite. Some have 
broad and sharply cut twin lamellsd, others 
very narrow and obscure ones. All the fel- 
spars are beautifully clear and fresh as a rule, 
much more so than th< se of the associated 
Laurentian gneisses and granites. 

The nepheline also is generally very fresh 
and, as mentioned by Adams, has not the 
color nor oily luster of eleolite, though it 
seldom shows crystal forms. Large individ- 
uals oit^u contain inclusions, minute crystals 
of hornblende, of biotite, and long rowB of 
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•f a transparent doubly refracting 
Calcite inclusions sometimes occur 
r enclosed in fresh looking nephe- 
me example the somewhat weath- 
eline contains crowds of slender 
tt fibers or somewhat bent cords, 
ittle the look of apatite but with a 
e of extinction, perhaps tremolite. 
Jy decomposition products occur 
iures. having the appearance of 
. without any distinct structure. 
;e is found in about a third of the 
lOme times alm(»8t to the exclusion 
colorless ingredients, and has the 
primary mineral. Its anhedra meet 
ing felspar or nepheline in a sharply 
fiy, with no hint of weathering in 
• minerals. Muscovite is a very 
:onstituent. of these rocks, being 
nore than half of tlie thin sections 
, generally as large primary look- 
iduals, sometimes associat«'d with 
lOugh often without it. Biotitc is 
7 the only (lark mineral in the rock, 
ie not having been observed. As 
ecimens exnmined by Adams it is 
in color a' d has a very small axial 
.ugite was found as small blur-gri-en 
n one section only. Magnetite was 
[, and apatite was rare. 
Mt interesting accessory mineral is 
I, which sometimes occurs in fairly 
well formed ba'rel-shaped crystals 
half an inch in length, but is usually 
nd often frmiis only minute rounded 
Its color is gray or. less «»ften. pale 
Owing to the hardn* ss of corundum 
uid difficult to prc])tre sections rich 
s, and only two have ^•een studied. 
te microscope their high refractive 
1 {greater ihickness ihan the rest of 
on cause the corunduni ura ns to 
b sharply. Ti>ey are apt to V>e ar- 
i clusters in ussocia'ion with uiusco- 
n completely enc osed in it. 
gh the rock heie deseribed has a 
rked schist* »-e stnicture, there is 
n its iuitros. opic char.ictern t»» hug- 
ring or crushing. n«» nmrtar strue- 
grranulation, an • i-eldoni even un<lu- 
tinction to hit it at a state of sttain. 



The rock as a whole is hypidiomorphic gran- 
ular, and except corundum none of its con- 
stituents show much tendency to crystalline 
form. 

The coarse-grained dike with its individ- 
uals of nepheline half a foot wide is not easy 
to study in thin sections. The nepheline 
proves under the microscope to have been 
slightly fractured, very narrow fissures being 
filled with a rather brightly polarizing min- 
eral, perhaps felspar. The few inclusions 
are much like those of the nepheline in the 
schistose rock, but in one section rather large 
portions of muscovite are enclosed. The 
large crystals of pale lavender muscovite 
have no unusual characters, except their 
often perfect idiomorphyas against nepheline 
and soda lite. The crystals are not hexagonal 
in cross section, but four sided, having one 
angle of about 60^. The basal cleavage is 
somewhat inclined to the prismatic edges, 
thongh a series of pyramids having a very 
long C axis makes it difficult to determine 
the angle. In thin sections cut across the 
cleavagH this muscovire has an extinction 
anirle of 3^ t'» 5°. 

If single thin sectif>nswere to be diagnosed 

alone four quite distinct types of rock could 

be described from this outcrop : a 

Distinct ... .^ , '^ , 

typeffofthe nepheline-muscovite rock; a rock 
made up chiefly of scapolite and 
muscovite with a little biotite, plagiodase, 
and nepheline ; a rock containing about 
equal parts of plagiodase and nepheline with 
some mica, and a rock consisting of ortho- 
cla.se, micr dine and nepheline with some 
mica. There are however transitions be- 
tween these varieties, and it would be unwise 
to split up what is so evidently a geological 
un t into rocks of diflerent names when the 
wholt* is so well defined in general character, 
though each hand specimen shows differences 
from its neighbors. 

No aiialysis has been made of this rock, 

but one specimen yielded nearly 10 per cent. 

of corundum in a heavy solution. 

Alumina , 

H prt-vaiiinff As there was no magnetite nor 

Constituent. ... • , . , 

other heavy mineral present the 
separation was very complete, corundum hav- 
ing a much higher sp ciHc gravity than the 
othv-r in<;reJient8. Since every mineral pre- 
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sentf except the tritliru; ([uantity of calcite 
and apatite, contains alumina, nepheline in 
particular to the extent of more than 30 per 
cent., this oxide must occur in very large 
amounts. On the other hund iron oxides 
must be very low, since the only iron-bearing 
constituent is bicjtite. 

Specimens from Other Localities. 

A specimen of nepheline syenite was ob- 
tained from Lancaster's farm, some miles 
southwest of the locality just de- 
caater'B farm scribed, from a small outcrop show- 
gADoon. ing no schistose structure. It is 
coarser grained, but of the same color and gen- 
eral appearance as the rock from York Branch. 
Thin sections show however that it has been 
subjected to shearing forces, since there is a 
granulation round the larger pieces of felspar 
and nepheline suggesting mortar structure. 
Nepheline is present in large amounts, and 
also a peculiar type of microperthite having 
long librous looking inclusions of one felspar 
in another, the main mass being in parts 
very finely striated (anorthoclase ?) with twin 
lines making an angle of about 23° with the 
most marked cleavage. Oligoclase and bio- 
tite occur in smaller amounts, the latter as 
usual very opaque. Some of its outer scales 
weather to a bronze-brown color, are dichroic, 
and have the optical axes much farther apart 
than in the fresh mica. 

Specimens of a medium-grained white 
rock dotted with darker minerals come from 
P^^j a locality not visited by the writer, 

Methuen in ^^ Methuen township, Peterborough 
borough. county, and are interesting as con- 
taining many dark brown corundum crystals 
having a bright bronze lustre on basal part- 
ings, as well as minute crystals of magnetite. 
Thin sections of one specimen disclose chiefly 
plagioclase, finely striated and with a low 
angle of extinction from the twin plane ; a 
little microcline, nepheline and muscovite 
making up the rest of the rock. Sections of 
another specimen very similar in appearance 
contain more muscovite and a large amount 
of nepheline, or rather of a turbid decom- 
position product, confusedly scaly or fibrous, 
having high double refraction. The mineral 
seems to have parallel extinction, fuses 
readily without intumescence to a white 
glass, and gives water in the closed tube, so 



that it is no doubt a uniaxial or i 
zeolite, perhaps natrolite. The corui 
very opaque, so that only minute par 
crushed crystals am be studied satisfs 
It contains many inclusions of two 
slender black needles lying parallel 
another, and brownish red strips anc 
somewhat irregularly s]ia{)ed and 
The latter are probably hematite, ai 
duce the bronze lustre seen on basal 
of the corundum. Extinction is par 
the needle-like inclusions, and the: 
rather strong dichroism, violet wh 
needles are parallel to the chief sectio 
lower nicol and reddish-brown in th' 
site position. Some fragments, nc 
parallel to the bas^il plane, are not di< 
The first of the two specimens ra 
named a pLigioclasite (anorthosite co; 
more basic felspar) if taken separat 
the second does not differ from typ 
amples of the York Branch nepheline 
except in the complete weathering 
nepheline, and probably both are 
forms of the same rock mass. 

Through the kindness of the Dir 
the Bureau of Mines specimens of coi 
rocks from Raglan towni 
Raglan In Renfrew county, about 

miles northeast of Dungannc 
been ])laced at my disposal. One is 
somewhat schistose, and much HI 
Methuen specimens except that it c 
biotite, and that the pale greenish coi 
crystals are almost an inch in diamei 
have no bronze shimmer on basal 
Under the microscope it Is found to 
mainly of plas;ioclase (oligoclase) and 
the latter |mle greenish-brown, fai 
chroic and with a small axial angle. Tl 
also a few large patches of colorless 
vite having a large axial angle. Th< 
men has the mineralogical compositii 
diorite, though of a very unusual ch« 
but Professor Miller states that nc 
syenite occurs close by, apparently 
the same rock mass, though not so 
corundiferous. '* 

These white rocks were taken for lii 
by farmers of the region, and an ; 

» Bar. Mines Rep. 1897, p. 222. 
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e ti» bum them for lime, of course in 
iaud specimens, |)artly fused, were 
om the kihi and supposed to )>e 
e-syenite, many of them doubtless 
lat composition ; but the one pro- 
•r microscopic exam ins tiim contains 
elinc. It is evidently part of a 

and is schistose and pale gi'ay to 

the surface, but mottled bright blue 
,e where broken. Under the micro- 
3 rock is found to consist «»f scapolite, 
and biotite, with a very little ortho- 
?he scapolite forms the greater part 
ck, the spaces between its anhedra 
.led with sodalite ; the latter blue 
)ut when in small portions, but only 
Iges when in large ones, the centre 
lorless and inotropic. The boulders 
by Miller to l)e blue only after being 

the limekiln. The biotite is deep 
r'n in color, has a high absor))ti(m and 
axial angle, i)erhaps the result of 
; just as many dark biotites turn 
y weathering and have a wider angle 

the optical axes. There are small 
es of an unknown mineral present, 
ransparcnt and having a low double 
n, so as to give orJy dull blue or 
ints between crossed nicols. Two or 
ztions of it show an axial image con- 
f a black cross opening out alK)ut as 

many biotites, but without colored 

It is optically positive. 

; eleven yeai*s ago the writer collected 

erable number of specimens of nep- 

heline-syenito from drift boulders 

t in the neighborhood of Cobourg, 

which lies about S(>v th-southwest of 

the localities referred to above and 

ty to a hundred miles distant from 

At that time ne]>heline syenite had 
))een rept)rted from the Province.^ 
leral way these sj)ecimens corresjwnd 
tarance and ci)ni|K>sition to those 
'^e been described, though a number 
tional minemls occur in them, the 
iportaiit being hornblende, augitoand 
both of the ordinary kind and melan- 

brown variety. Only one of the 
ns collected then contains corundum ; 

B. Roy. See. Can., 1890, pp. 14-18. 



and it, though closely like the others in 
appearance, shows little or no nepheline and 
resembles in mineralogical constitution pno 
of the specimens from Methuen. The pur- 
plish-gray corundr.m crystals are (|uite large, 
and thin sections show the same needlelike 
inclusions and dichroism as the Methuen 
crystals, but not the hematite plates. As 
there is not much doubt that the Cobourg 
drift boulders originated in the nepheline 
syenite region t<^ the northeast, they have 
been referred to here and may be considered 
in connection \\'ith the rooks previously de- 
scribed. 

Uniformity in Variety. 

In spite of the great variations in mineral- 
ogical composition to be seen in hand speci- 
gnrUitie? in mcns, all the rocks referred to have 
SSwtSi in "i»*cli in common ; they are white 
TyiHJs. ^^J gjjj^y Jq color, generally schistose, 

often corundiferous, and pre.sent the same 
general habit, so that in field work they are 
naturally thrown tog3ther as nepheline syen- 
ite and can be sharply distinguished from 
adjoining Laurcntian gneisses, granites and 
syenites. While not all of them contain 
corundum in large amounts, they serve as a 
general guide to the discovery of the corundi- 
ferous rocks, and are so used by prospectors 
for that mineral. Some of the otdinary 
syenites of the region however contain 
corundum also, and the largest crystals tound 
occur in them. 

Just why the magma which has solidified 
into the group of rocks described above 
should be so versatile in regard to mineral- 
ogical composition is not easily explained ; 
but no other rock known to the writer shows 
so great a variety of types within short dis- 
tances as may be found in the nepheline 
syenites. It may be that experiments such 
as those of Morozewicz' will give the clue to 
this variability, which seems t^> depend on 
the large proportion of alumina in the 
original magma. The corundiferous varie- 
ties of nepheline syenite represent magmas 
supersaturated with alumina but not satur- 
ated with silica. 



" See Review by T. A. Jaggar : Jour. 6eol., 
1899, vol VII , No. 3, pp. 'MiO, etc. 



MICHIPICOTON IRON RANGE. 

By A. P. Coleman and A. B. Willmott 

Instructions have been sent to Mr. Boyd to withhold all iron-bearing lamU in the Hichi- 
picx)ton Mining Division from registration, pending an examination of the region by a competent 
expert, and a report on the apparent extent and value of the iron ores, f have to inform you 
that you have been selected to make such examination and report, and to request you to 
proceed at once to Michipicoton for that purpose. Prof. Willmott had better go with you, and 
you will exercise your own Judgment as to other help, whether you take with you the men you 
have engaged for the season or depend upon getting men at Sault Ste. Marie or Michipicoton 
t?^Dr!*iL'p* ^^^^^' ^ ***^"^ yo" ^^^^ already examined the hematite deposits of Groe Cap, but it may be 
ColenaD. advisable to make a more careful examination of them with a view to determine their relation 
with the rock formations. I remember that there arc some small showings of iron ore on the 
south side of Michipicoton bay. Just south of the small creek which enters the lake at the foot 
of the mountain, but I am not aware that there are any deposits of value in that locallt>'. The 
largest deposits are said to be north of lake Wawa, and I learn from Mr. Boyd that Mr. Ely, an 
American iron owner, has recently ac<|uircd nine claims which were staked out by one Alois 
Ooetz, for which he has paid 935,000. Mr. Clergue, of the Sault Ste. Marie Pulp Works, has also- 
acquired a number of claims staked out in the same vicinity, besides two or three of the 
Johnston locations immediately north of the east end of lake Wawa. Mr. Cleigue believes that 
there are very extensive hematite deposits several miles north of the claims acquired by Ely, 
yet I do not know whether any discoveries have been made there by him or his explorers. 
There is a third deposit of ore about twenty miles west of Magpie river, along the Henrick line, 
the locality of which is probably known to Prof. Willmott. It must be very near the head 
waters of Dog river, and is probably the some place as is marked " McDougall Mine " on your 
new map of the Michipicoton Division. I do not know how you oan most easily reach this 
region, but if Uerrick's line can be located where it crosses Magpie river the best plan, I should 
think, would be to follow that line from the river westward. When you have examined the 
known deposits of ore — and there may be others since discoven*! of which I have no knowledge, 
but which may have been reported to Mr. Boyd— you will be guided in the making of such 
further exploration of the region as you may think necessary. You are requested to make a 
preliminary rejiort on this exploration work as soon as it is completed, and you are also asked 
to suggest or recommend such scheme in dealing with the lands as you think is best suited to 
serve the interests of an iron mining industry in our own Province, including the smelting of 
the ores. 

July 8, 1890. A. B. 



IN accordance with instructions given by 
Mr. Archibald Blue, Director of the Bureau 
•f 3iines, the geologists of the Bureau set 
oat by steamer for Sault Ste. Marie on July 
15. On July 18 Little Gros Cap was reached, 
canoecf, supplies, etc., having been brought 
by the steamer Telegram, and the iron de- 
posit near the harbor was examined. 
Red and Brown Hematites. 
Ob the lakeward side of Little Gros Cap 
red hematite is found int«rbanded with thin 
n^ bluish layers of cherty material. 

S'S-tfi* '^^^ banding runs about north- 
arosOap. ^ggj. ^^^ southeast, so far as can 

be ascertained, and the dip is 45" to 
the southwest. The ore is lean so far 
as it can be seen on the dump formed 



by the old workings ; but Captain GriersoiKt 
who was employed in the mine, atatetf 
that a body of good ore was found at 
the bottom of the shaft. Further details are 
given in last year's report of the Bureau. The 
property lias been acquired by Mr. Ely for 
Minnesota and Dlinois capitalists according 
to current reports. The rock associated with 
the ore is partly chert, partly fine-grained 
sandstone or quartzite, and the deposit 
suggests in some respects those of the Yer- 
milion range, Minnesota ; though no red 
jasper occurs at Gros Cap, as happens in ihe 
Minnesota iron ranges. The exact strike of 
the ore beds is not easy to determine. The 
nearest schistose rock haA a strike of north 
60** east. 
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jnly other deposit in the region on 

iny work has been done is at Boyer 

lake, nine or ten miles to the 

ftt northeast and about a mile and a 

ce. 

half from Wawa lake. Here a laige 
of brown hematite or limonito is 
opened up by the Clergnes. The 
)mcnt consists mainly of stripping on 
8 at the east end of the small lake, 
;he ore rises as low cliffs above th« 
nd probably runs some distance below 

The ore is generally dark steel gray, 
rd on fresh surfaces, but some parts 
wn, or yellow, or red. It is generally 
ure in ap|»earance, no pyrito being 
id few impurities of any kind, though 
recciatcd fragments of sandstone or 
Bcur on the north side of the deposit, 
ping shows an ore body more than 460 
length from east to west and 350 from 
south, rising at the highest point 94 
K)VQ the lake. A drill hole 16 feet 
kssed through solid ore, and the deposit 
ibly much thicker than that, but its 
lickness can be determined only by 
mond drill or by sinking a shaft. The 
estimate of the ore in sight would be 
) tons, and the actual amount is 
ly much greater than this. 
Dre body stands apart from the adjoin- 
:ks and seems to be of a different 
probably of much later age. The 
idings are very peculiar. A very 
ill rises 400 feet above Boyer lake just 
east of the ore deposit, and steep 
rails enclose the lake to the north and 
The lake is 115 or more feet deep 
mdosed in a rock basin. No ore of 
ount is found on the hill top nor on 
fining rocky ridges ; and at the west 
the lake sandstone heavily charged 
■rite occurs. The ore body does not 
) against the adjacent hills, but is 
Bd from them by small ravines. The 
ke to the west (Glen lake on the map, 
roperly J^jiyers lake) has very large 

deposits of pyrites on its shores ; 

and it looks as though the mass of 

brown hematite originated from 
osition of the great masses of pyrites 
soft sandstone, which decayed away 



leaving the lake basins. The hills enclosing 
Boyer lake like an amphitheater may have 
served as a kind of funnel to concentrate the 
solution of iron, which was then deposited in 
the east end of the narrow valley of lake 
Boyer. 

If this theory is correct the ore deposit on 
claim 68, and reaching also into claim 69, is 
an exceptional thing due to the particular 
conditions found at Boyer lake. The ore is 
entirely different from that of Gros Cap or 
that of the Vermilion range in Minnesota, 
where jasper is the accompanying rock and 
the ore itself is red hematite. The other 
claims taken up in the Boyer lake region are 
of a quite different kind and show no large 
bodies of ore. 

A Possible Iron-bcarins Rm^. 

Just north of the Boyer lake deposit daik 
cherty sandstones withalisile iron ore occur. 

Nature of ***'^^^"g nearly vertical and strik- 
the RcMk ing about east and west. They 

Formation -,,.,. , . 

at itoyer look like the rock accompanying 
the Gros Cap iron ore, and resemble 
even more strikingly the iron-bearing rocks 
of the Vermilion range in Minnesota. The 
flinty iron charged rocks extend for more 
than a mile along the ridge cast of Boyer 
lake, and are found also toward the west for 
some distance, though they appear to vanish 
before reaching Magpie river. Whether they 
are connected with those of Gros Cap has not 
been proved. 

The adjacent rocks at Boyer lake are 
chloritic and sericitic sohists both to the norlk 
and south. Just cast of Boyer lake a broad 
band of har<l felsite, bluish and charged with 
pyrite when fresh, runs parallel to the iron- 
bearing sandstones, generally forming the 
crest of the lofty ridge locally known as 
Waterpower mountain. This felsite weathers 
dark brown, and is covered by a layer ef 
brown iron ore an inch or a few inches thick. 
The latter has been held to indicate the 
presence of bodies of iron ore, and at several 
points trenches have been made across it. 
Wherever the trench goes into solid rock 
however it is seen that the ore forms only a 
crust, not a body of any dimensions. 
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About 150 feot below the Bummit of the 
ridge Mr. Ely has commenced to tunnel into 
Develop- the cherty sandstone, expecting to 
on Ei/H"'* ^P^^ "P a l«^rge body of soft ore, since 
cwmn. j^Q thinlcR the formation is closely 
like that of the Vermilion range and the con- 
ditions favorable. At the time of our vi.sit 
the work was just begun and little can })e 
said as u> results. The rock jjenetrated was 
l)andod sandstone or chert, with a little ore. 
A vein of brown hematite a few inches thick 
was cut by his work and contained good ore, 
though in small (juantities. Mr. Ely con- 
siders the outlook pn)mising and has already 
expended more than 850,000, if reports are 
correct, in purchasing options and in develop- 
ment work. His experience in the Minnesota 
iron region makes his opinions of importance, 
and it is U) be hoped that he will find a large 
body of good ore. 

As no work has been done elsewhere 
on the range it will not be necessary to 
descrilKj other parts of it in detail. 

Just south of lake Eleanor, and about 2^ 
miles northeast of the last portion of tlie iron 
^ . rani^e seen east of Boyer lake, rocks 

Tracing the *^ ^ ' 

Porni»Uon of the samc kind occur on No. 14 

towardii the 

East ana of the old Johnston locations, sand- 
Stone and chert m thin layers with 
a little impure magnetite forming interleaved 
beds on the face of a steep hill. No ore of 
importance could be seen, however. From 
this a chain of small lakes was followed to 
the northeast, as shown on the accompanying 
map, and outcrops of the same rock with 
more ore less ore were found just east of Scott 
lake and Goetz lake, carrying the range four 
or live miles farther. East of Goetz lake, 
near Parks lake, Mr. Alois Goetz has staked 
ten claims of 40 acres each, covering probably 
more than a mile of the range. Here large 
shnwingH of masses of soft and hard red hema- 
Bmlrn"^^ tite lie scattered along the shore and 
Hemante. |jj ^_|j^ ^^'^^^ ^^^^ some brown hema- 
tite also occurs. A little stripping has been 
done exposing red hematite in place, 
so that the deposit may prove of importance, 
since the rough fragments are scattered over 
ii considerable surface, and some of them at 
least are of excellent ore. 



The next point at which the formatiou wj 
seen by us is east of a lake expansion ^^f 
Near Maifpie Magpie river, about six miles nortA 
River. ^f Goetz lake, where sandstone aix<f 
black chert with some red jasper occur. 
Seams of magnetite and red hematite are 
interbanded with them and thin beds of fairly 
good ore may be seen, but none of workable 
size so far as observeil. This part of the 
range forms a series of lofty hills ending in a 
lake, and was followed by us for about two 
miles. 

As no discovery of the iron range had been 
reported west or north of Magpie river we 
did not attempt to follow these rocks farther 
in this quarter, but returned to Wawa and 
made our way by a new canoe route to Hawk 
lake and thence to Missanabie. On lake 
Manitowick we found two prospectors en- 
camped. Though reticent, they left the 
impression that iron had been found by them 
seven miles to the west, not far from Jackfish 
lake. As their statements were vague and 
we could secure no guide to the supposed iron 
deposits, we passed on. 

The Iron Ranffe at Doff River. 

Our next \Tsit to the range was at Mc- 
Dougall's claims near Dog river, reached by 

McDougair* »«cendi"g Whit- river to Pokay 
Claims. lake, portaging across the mountain 
portage, and descending Dog river for about 
14 miles to the outlet of Iron lake, three miles 
to the west of the main river. Here the 
same set of banded sandstones, cherts and 
iron ore occurs, with some red jasper. A 
small quantity of good ore is to be seen, but 
never in beds of more than an inch or two in 
thickness. Here also the rocks form a long 
steep walled ridge, being harder than the 
adjoining rocks. 

East i){ Dog river rocks of the same sort 
occur, but with some differences. North of 
Paint lake large quantities of very impure 
magnetite are exposed to a width of more 
than 100 feet. How long the deposit is can- 
not be determined until much more stripping 
has been done. The large amount of pyrites 
in the magnetite and the considerable pro- 
portion of rock matter in it will probably 
render the ore valueless. South of the hill 
disclosing the maji^netite there is a b<id of 
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lematite and yellow ochro ou the shore 
it lake, giving that body of water it8 

This ore body has not been uncovered 
)ping, but certainly extends 200 feet 
be »hore and has a width of not less 
I feet. A drill hole has been made 
eet deep through ore, but the deposit 
o hci thin. The ore body resembles 
d respects that now being develo{)ed 
Clcrgues on Boyer lake, though prob- 

much smaller extent. 

Extent of the Kangre. 

K)rtion of the iron range at McDougall's 
runs about east and west and has been 
seen by us at points about six niifes 
lonapart. Whether it forms a con- 
tiuuous curve witli the range start- 
ing at Boyer lake is not certain, 
pr6l)able. If the range is continuous, 
to the northeast nearly to lake Mani- 
and then bends sharply to the west 
river. Including Gros Cap, we have 
eight localities on its course and have 
along about 10 miles of it. Between 
) river and Paint lake however there 
p of about 16 miles where it has not 
n found. How far west of Iron lake 
ids is unknown. The rough character 
country, its covering of forest and the 
r>cunt of swampy land in some parts 
ts exploration diflicult. The band of 
»cribed is often less than 100 yards in 
so that it might easily be missed by 
issing in a canoe. This probably 
is for the late discovery of this iron 
At present many prospecting parties 
:he woods and tlie whole course of the 
rill prol»ably be determined before long. 
B of the withdrawal of the iron district 
cation by prospectors, many claims are 
taked in the ho])e that those staking 
'ill have first rights when the district 
more thrown open. 

ricans from Minnesota are sh<»wing a 
nterest in tlie region. Mr. Ely, who 
, is stated to represent the Illinois 
'" Steel Co., was first on the field, but 
other parties of Americans are visit- 
range. Near McDougall's claims on 
ver we met a party of Minnesota men 



under Mr. James. He was disappointed with 
what he liad seen and was going out. One 
of his men, an experienced iron miner of 
Minnesota, spoke highly of the region, but 
thought the valuable ore bodies would only 
be found by a large expenditure for test pits, 
as had been the case on the Vermilion range. 
The iron deposit on Pic river seems to be 
of the same character as those of the range 
The dep<wit described, but is too far from them 
on I'if RiTcr. ^^^ ^.jj^j assumption that it belongs 

to the same range. Professor Willmott ex- 
amined the de{X)sit, and the following account 
of it is given in his own words : * 'About ten 
miles north of Heron Bay station on the 
C. P. R. an iron prospect discovered by Joe 
Morriseau has been taken up by American 
capitalists. This summer a little surface work 
has been done in the way of stripping. The 
west working, on the hill top, shows a very 
thorough breccia of sandstone and magnetite 
15 feet in width. Small narrow lenses of 
ap|)arently pure ore are seen in the breccia. 
The wall rock on the west is a slate carrying 
considerable pyrite, and some of this mineral 
is scattered through the ore itself. Fifty 
feet across the strike another hillock is un- 
covered for a width of 30 feet. Here also 
there is a mixture of siliceous matter and 
magnetite with some pyrite. Some distance 
down the hillside a third stripping shows the 
continuation of this band as a breccia of sand- 
stone and lean ore. The rt^semblance to 
McDougall's property on Paint lake is quite 
striking, though in this case the yellow ore is 
lacking. Another stripping 100 yards west 
of this band shows a siliceous magnetite 10 
to 15 feet wide, caiTying a little pyrite. At 
none of the openings is there any body of 
merchantable ore, but the possibilities of 
finding larger amounts would seem to be 
good.'' 

Summary of Obaervations. 

In genenil one may say that the Michi- 
picoton iron bearing rocks resemble, often 
More Expio- M"'^ closely, those of the famous 
SiiefoSment i''^^" ranges ^of Minnesota and 
"^vethe^ Michigan, the greatest producers 
lUDKe. of high grade iron ores in the 
world ; and they have been traced more o 
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leas continuously for more than 30 miles. 
The only large body of <>re found on the 
range up to the present, that of Boyer lake, 
is of excellent quality and contains at least 
260,000 tons, probably very much more. 
This deposit however seems t<> be of rather a 
unique character. It is brown ore instead of 
red, and seems to have resulted from a special 
set of conditions which may not be repeated 
in other parts of the range. 

The only other deposits that seem to us to 
promise well are those of Oros Cap, Gk>etz 
lake and Paint lake. The first of these was 
worked years ago without very good results, 
but is now in the hands of Mr. Ely, repre- 
senting Chicago capitalists. The other two 
are absolutely undeveloped and one cannot 
say whether they will be of importance if 
opened up. Whether there are larger bodies 
of soft ore beneath the cherty and jaspery 
Gapping of many hilis of the range can only 
be determined by the diamond drill or by 



mining operations. Minnesota men 
that such ore bodies will be found, and 
experience makes their opinion of w 
but up to the present this has not been p: 
It must be kept in mind in any case th 
iron ranges of Minnesota and Michigan 
many miles on which no iron depos 
value have been found , and the sam 
be looked for on the Michipicoton rang 

At present one can say with certaint 
that one ore body of considerable size i 
good quality has been found, and that 
are indications suggesting that two or 
others probably exist. It is likely tl 
least a few other iron deposits of valu< 
bb found in the range now known, I 
evidence is yet at hand to show their 
ence at any particular point. 

Whether the Michipicoton iron rang< 
be found to extend farther west is nc 
known, and the same may be said as U 
tinuatioDs of the deposit on Pic river. 



COPPER IN PARRY SOUND DISTRICT 

By Dr. A. P. Coleman 

While Dr. Colemaii waH employed exploring the iron range of Michipicoton in July of the 
i^ij present year (1SD9), he was notified that upon completion of the work there he would oe re<|uired 
to examine and report on the cop|)er-bcaring lands of the Parry Sound region, to which atten- 
tion was being draiJVTi at that time by published accounts of discoveries of lai^e and ritrh 
deposits of copper ore. The accompanying {>reliminary report lacks Uie high coloring of the 
practised real cHtato miner's hand, but it will serve a bctt«r purpose in rehtraining the expecta- 
tions of land owners and steadying the Judgment of moneyed men. A. W. 



instructed by Mr. Archibald Bine, 
[>irector of the Bureau of Mines, the 
Sound Mining region was visited and 
ore important mines and prospects 
led during the latter half of August, 
e results of the investigation are given 
*eliminary way in the following report. 

The McGown Mine. 

region first attracted attention to its 
a deposits in 1894, when the McGown 
,^^. mine about two miles east of the 
^^ limits of Parry Sound was found 
to contain free gold. In October 
J year the present writer was sent to 
ae the property, and a description of it 
De found in the next report of the 
a of Mines. ^ At that time very little 
liad been done upon the property, prac- 
only some stripping and the sinking of 
k few feet deep by the shore of a pond. 
isclosed about 100 feet of an irregular 
d vein about three feet wide containing 
; mixed with dark schistose rock and car- 
some free gold and copper ores, especi- 
)rnite and chalcocite. As the mine was 
i for gold, and the amount obtained 
n was small, the owners grew discour- 
ind little further work was done until a 
.go, when the finding of large masses of 
,e and chalcocite on the shores of Mc- 

lake a few hundred feet from the 
al opening once more attracted atten- 
x> the mine, this time as a copper 

Bar. Mines An. Rep. 1891, pp. 98-100. 
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deposit. The property passed from the hands 
of the McGown Gold Mining Company,, 
The Parry Consisting of local men, to those 
^r^MiniS" o^ the Parry Sound Copper Mining 
Company. Q^^^ pany, formed of capitalists from 
St. Paul and Minneapolis, the transfer hav- 
ing been arranged by Mr. Robert Forbes^ 
who was appointed manager of the new com- 
pany. Since then the work of development 
has been carritd on with energy, and under 
the stimulus of purchases of mining lands by 
the company prospecting for copper has been 
carried on extensively, proving that ores of 
the metal occur at many points in the dis- 
trict. 

The writer desires to express his apprecia- 
tion of the great courtesy shown by the 
officers of the company, Mr. Forbes, general 
manager, Mr. Keren, superintendent of 
mines, and especially by Dr. Elftman, super- 
intendent of reduction works, during his 
examination of the properties owned by the 
company. Without their aid and permission 
to travel on their steamer the work could not 
have been done as satisfactorily. 

The McGown mine is on lot 14G, con. 4, of 
the township of Foley, close to the roiwi lead- 
ing from Parry Sound to Rosscau. 
of thy Pro- The Tock enclosing the ore bodies 

pertyandof . .*=* ,. .^ 

18 a coaise grained gray dionte 
i^chist, penetrated by dikes of peg- 
matite, and there are no well defined veins 
containing the ores, though small stringers 
of quartz occur freriuently. In working the 
property the old inclined shaft has been 
259] 



Description 
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perty e 
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ntraighteiied and continued, so that it is now 
100 feet long with a vertical depth of 30 feet 
at the bott<jm ; and a now vertical shaft has 
been sunk to a depth of 05 feet on the hill 
between the two lakes. It is 9 by 11 feet in 
dimensions, has a two-cage department and is 
excellently timbered. The third opening is 
a quarry or pit about 50 by 25 feet on the 
surface and 21 feet deep, now partly filled 
with water coming from McOown lake a few 
feet away. There was a more or less distinct 
bedded vein at the old shaft, but the later 
opening beside the lake discloses only a few 
((uartz seams, the rich ore which was pro- 
duced from it having formed bunches and 
impregnations in the diorite schist. The ore 
pile shows much bornite, chalcocite and chal- 
copyrite with some iron pyrites, but veiy 
little in the way of gangue minerals except 
the country rock itself. Six carloads of this 
ore, 143 tons in all, were shipped to the 
Orford Copper Company in June and gave 
i*eturns of 15.68 per cent, of copper, worth 
at current rates for the metal $7,571.13, and 
leaving a balance above expenses of shipping 
and smelting of $5,398.80. Another ship- 
ment of about 24 t<ms of ore made to the 
same tirm in July appesirs to have contained 
about the same percentage of copper, with a 
little less tlian an ounce of silver and $5 in 
gold to the ton. 

There are now on the stock pile, as esti- 
mated by the company, about 200 tons of 
selected ore wliich is expected to run from 25 
to 30 per cent, of copper, and 3,000 tons of 
lower grade ore supposed to contain from 8 
to 10 per cent, of copper. All of this ore 
apparently came from the open pit on the 
lake shore ; and if so the amount seems to 
have been somewhat over-estimated, since the 
contents of the pit can hanlly have been 
sufficient for that weight of rock. 

The rock coming from the vertical shaft, 
which is intended to tap the ore bodies far 
enough below the bottom of the lake to avoid 
trouble from water, contains some bornite 
and other ct)pper t>res, and from the results 
of Dr. Elft man's assays is expected to run 
about 3.1 percent, of copper ; while the rock 
fiH»m the incliniMl shaft yields from 2 to Gh 



per cent, of copper and from .19 to .25 oz. of 
gold per ton. 

The belt of rock carrying more or leas 

copper is from 250 to 400 feet wide, and its 

lenccth from the old workings Ut 

Extent of , , , . r.^^ r ^ 

the Cuprifor- the end of the open pit 800 feet. 
Traces of copper have been found 
also 200 feet farther west than the inclined 
shaft. What proportion of this great mass 
of rock will contain enough copper to pay for 
mining cannot be said until the mine has 
been further developed. The rich ore is 
very irregularly disseminated through the 
rock, not as pockets, but rather as in a fahl- 
band, since there are no large bodies of solid 
ore, and the boundaries of the ore body are 
verv hard to define. Whether other bon- 
anzas of rich ore like that from the open pit 
will be found can be determined only by 
mining. 

At the time of my visit the foundations of 
a ten stamp mill were just completed and 
most of the machinery for it was on the 
ground. The amount of gold hitherto found 
in the ore seems too small however to justify 
putting up a scamp mill at this stage in the 
development of the property. 

The Wilcox Mine. 

Next in importance to the McCiown mine 

is the Wilcox property, owned by the same 

company, and situated in Cowper 

A property ^ >/ ^ *. 

in CowptT township, at the head of a lonaj bay 

Township. ^^ i . ^ « , 

12 nules from Parry Sound as 
reached by steamer. On August 25 a shaft 
intended to bo 9 by 11 feet was down 22 feet ; 
a few pits had been sunk at other points 
along the line of strike, avd some stripping 
had been done. The country rock is gray 
garnet if ennis gneiss, with a dip of about 70' 
to the north : and the ore body is a fahlband 
of this rock impregnated with copper and 
iron pyrites, with small amounts of pyr- 
rhotite, bornite, molybdenite and blende. 
The fahllmnd, or copper bearing belt, is 30 to 
50 feet wide at the shaft and may be traced 
for about 1,000 feet. Beyond this, half a 
mile to the northeast, a pit lias been sunk on 
a rusty belt of rock containing pyrites, and 
ant)ther small shaft has been sunk 1^ miles 
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showing copper and iron pyrites being visited 
on the way. In the township of McConkey 
Orwoanying '^^^^ ^^^ shores of Caribnu lake, 
^k««*»n^" there are a number of locations 
Platinam. containing outcrops of a rusty dia- 
base with more or less iron and copper pyrites 
and pyrrhotite. One deposit on lot 15, con. 
4, contains a considerable amount of the 
mixed sulphides, and furnished a sample 
which gave an assay a little over one per cent, 
copper, 1^ per cent, nickel and $14 wurth of 
platinum per ton. The assay was iiiadt^ on 
selected, not average, materitl ; and the ore 
would appear to be more impoitant for its 
platinum than for the other raetala. 

The most interesting deposit in the rrgion 
is on the shore of lake Messagamasheeii in 
Hardy township ; where a shaft has be> n 
sunk 30 feet by the Parry Sound Copper 
Mining Company. It is now partly filled with 
water, but the ore dump shows considerable 
quantities of sulphides, pyrrhotite, chalco- 
pyrite and pyrite, and has a striking likeness 
to the Sudbury copper nickel ores. There 
are some thick seams of the ore, but much of 
the rock on the dump is not highly charged 
with sulphides. The country rock is coarse 
diabase, which seems to have penetrated the 
Laurentian, since pink gneiss shows on the 
rest of the lake shore. 

Qeneral Conclusions. 

In a general way one may say of the copper 

deposits in the Parry Sound district that ores 

are very widespr»acl, that a few 
caution / » ' 

iOioaid be properties are likely to develop into 

obserred In ' *^ . * 

an UiuieTci- valuable copper mines, but tliat the 

oped Region. • •*. c 4.1 . i 

large majority of the prospects do 
not look particular y promis ng. The «.wncrs 
of these prospects seem to have (piite exag- 



gerated ideas of the value of their properties ; 
a not unnatural state of afEairs when, if cur- 
rent reports are correct, relatively large prices 
have been paid for farms on which little ore 
has been found and hardly any development 
work done. The largest purchaser has been 
the Parry Sound Copper Mining Company, 
which is said to own or to have options on 
65,0' iC acres of land ; part of this great area 
being hande<l over however to subsidiaiy 
compnnies for development. It is evident 
that the m jority of these farms scattered 
over the district can never have been carefully 
explored, and have been tak* n under option 
in H speculative way. It is much to be desired 
that the two main properties should be far 
enough developed to prove their extent and 
value. They seem promising now, and it 
may be hope! will fulfil the expectations 
fo med of them. If this is the case many uf 
the other properties in the district on which 
traces or small pockets of ore have been 
found wi 1 be worthy of attention. 

It is often stated that the rocks of the 
Parry Soui d legion are Laurentian, and 
Geology of bencc not likely to contain valu- 
thef'ouniry. ^^\^\^^ ^y^Q deposits. In reality its 

geoU)gy has nttver been worked out in detail, 
and it is probable, if not certain, that much 
of the region corresponds to the Grenville 
sericH or Upper Laurentian of Eastern Ontario 
ami Quebec, or to the Keewatin (Huronian ?) 
rock s of western On tario. As both tliese rock 
seiies are well known to be ri<h in metaU 
there is no reason to suppose that the so-called 
Lturentiau of Parry S und is necessarily 
hnrren ; and the opini(m of many inhabitants 
of the distiict tha* geologists have coudemned 
it is not borne out by the facts. 



LOWER SEINE GOLD MINES. 

By James A. Bow 

OwinK to ^(lIIle un(>ertAintv an to the Golden Star mine and the fluctuations in the stock of 
the Company, I think it is very important in the public: interest that we should have a report 
on it from an intlcpendent and tnwtworthy ix>int of view. One or two parties connected with 
the old Company have })een circulating disiMraj^ing reports as to the continuation afid richnecu 
of the ore body, and the effect has been to largely depreciate the shares, almost all of whicJi 
areno<« hek! in Canada. I ha\e therefore to reciuesc that you will at once proceed to the 
locality and make a thorough inHpei^tioii and re]wrt on the mine. Careful measurements 
should be made t^> Khow the size and depth of the vein, the length of the Heveral levels, the 
amount of stoping done, the number of winzes sunk, et<'. The measurements of the width of 
tlie vein should lie taken at frecpient intervals along tlie drifts, where the ore has been taken 
out from wall to wall, and a careful study of the vein nia<le t^* show its relations to the country 
rock upon both sides of it, and as to the existence of u fault or other indication that the fissure 
is likely to be continuous in depth as well as in length. 

You are re<|uire<l to samjile the vein lurefully avross the whole width of it, ]>enH;ndicularIy 
and longitudinally, down the shaft as well as along each of the levels. You will nunil>er each 
sample and put a eard on it to denote th«? bKyxlity of the mine from which it has been taken, 
and make a record of oM-h sample to be forwarded here, so that they may be afterwards 
identifie<l. When you have obtained a full set of the M.»mples, have them lioxed carefully under 
your own supervision, and then forward by express to J. Walter Wells, Provincial Assa} Otiice, 
Belleville, who will lie instructed t<» make analyses of them and send a rejwrt to this office. I 
will subsecjuently put Mr. Wells' report in your own hands, so that you may use it in the com- 
pletion of your rejwrt on the mine. 

You will carefully report on the mill and machinery generally, with a view to show the 
character of the cqui])mi.Mit ami its suitableness for doing work economically. 

You should also look carefully over the J()4l proiwjrty, and endeavor to ascertain if the 
vein of the Gvlden Star extends into J041 ; also whether it extends **otitherlv from the 
Qolden Star, and what it- probable length may be. If there are other mineral-bearing veins on 
the Golden Star notice should be taken of them also. 

I have further Ui re<juest that you will make one of your ordinary inspections of the Olive 
Gold mine, and of other mining properties in the same loca ity, ond make your report upon 
these at the sanie time that you report on the Golden Star. 

July 7, 1899. A. B. 

BEG to report herewith, as directed by schists. Tliis formation extends about 20 

you, the result of my examination of miles or more fr. mi the wrat of the Olive to 

the Golden Stnr and other properties in beyond the Sturj^eon Falls and rui-s about 

the Lower Seine River locality. east and vest. Jt is rejjresentrd by the 

Oli^e, Alice A Kninia Abbot, C^ old Bug, In- 

Varleties of Qold-bearin2 Formations. i i ^ 4U ~i <: 

* dejjendence and nunuMourt<.ther locations un- 

There are four imi>ort«nt vatieties of gold- developed. I think th*- Fighting < hance is 

bearing formations in the Ltiwer b^eme, on the sanu* belt, but this property was not 

namely: 1. The well-knowti pro- vi.-ited by me. 3. Thurt* is n« xt a formation 
Varieties of ... . 

Boid-bearinK togine or iiTuptive granite, con- of haul ireen schis's adj<inini; the felsite 

tntheLowertaininsr numerous quartz fissure schist I believe, on l)oth .-xid- s. This forma- 

veins, and re| resetted by such tion contaii s bel<i« dqnaitz veins ;«nd quartzi- 

mines as the Foley, Ferguson. L"cky Coon, tic pyriiferous bels which would ]>r>bably 

Golden Cres^cent, Decca and Manhattan, be- form I otli eniall hiuh gr.ide Mid large low 

sides many other loca'i ns not de\elopvd. grade propositions sim lj«rly to the felsite 

2. A band of felsite schists tilled more or tchi.^ts. The Swtde Boy mine is on this 

less with quartz stringers fr<>m a fraction of formation. A band of con^'l merH t en ix tends 

an inch in width to two or three feet, both for about 15 or 20 nuKs oast a d west, south 

parallel with and crossing the btriko of thn of the schists above uicnti»i.ed. 4. The 
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smalleat formation, but eqiuJly important to 
any of the others, is that of the Golden Star, 
J041, and two or three of the adjoining pro- 
perties. It consists of massive porphyry and 
greenstone, cut by numerous dikes of green- 
stone, felsite, etc., of different ages. This 
formation is bounded by conglomerate and 
protogine on the south, as shown by the 
accompanying plan, and by green schists and 
trap on the northeast, north and northwest. 
A small body of conglomerate is found at 
one point on the noith of J 0)41. The ix)r- 
phyry and proto^ne are later than the con- 
glomerates, as proven by the study of the 
contacts. Inclusions of the conglomerate in 
which traces of the boulders are almost 
obliterated are found not more than 100 feet 
from the main shaft of the Golden Star, both 
north and south, and C4>nglomorate pebbles 
are found in the protogine near the contact. 
Doubtless the porphyry is the latest forma- 
tion of the three. Both the poq)hyry of the 
Grolden Star and the greenstone of J 041 are 
intimately dissociated. Dikes of greenstone 
and felsite are found in the porphyry, and 
dikes of lighter coloied siliceous rock are 
found in the greenstone. The relations of 
these two formations to each other is diffi- 
cult to understand. To sum up, the forma- 
tion changes from that i»f a siliceous porphyrtic 
and felsitic nature i>n the southern part of 
the Crolden Star pn^>perty to a ct)arser-gTained 
greenstone on the northern (>art of .T(VI1, and 
great disturbances must have taken place at 
the time of their priHiuction as evidenced by 
the dikes and inclusions of other n>cks in 
each. 

aoMen Star .Mine. 
The main shaft of the Golden Star is 2t>0 
feet frvmi the eastern Ixmndary and G80 feet 
surf*c« from th«* s*»uthern bimndar^* of 
5*^?"''''* l^nration ALIU. The protogine is 
rn^p^rty. ^bout 1,000 feet frv>m the shaft, and 
the ci.>uglomerate about 1^00 fot»t. As to 
whether these formations dip towarils the 
shaft, it is ditticult to say. Ni 'thing of any vital 
Cixmomic imjH»itaiice can Ih» detormiueil in 
the matter. Goiiiij S4mth fnmi the main 
shaft the gr\»und rises i;rulually t >a height of 
j^erhaps 70 i»r 80 feet for a distanoe of aUnit 
AX> t\*et, or to the o« »iii;l\Muoriito contact. The 



Golden Star vein lias a strike of about north 
35' west. North of the shaft there is no 
evidence of the continuation of the vein visi* 
ble at the surface on the Golden Star pro- 
perty, owing to the fact that the rock is not 
well ex|>o8ed, although on J041 a vein out- 
crops which will be mentioned later. The 
first evidence now visible of the vein on the 
surface is in a test pit eight feet deep and 80 
feet south of the shaft. The vein is six feet 
seven inches wide, and consists of four string- 
ers of ({uartz, aggregating two feet seven 
inches. About 20 or :50 feet south of this the 
vein branches, one branch bending to the east 
slightly and the other to the Eouth, the* latter 
with a strike of north 16 west. The evidence 
of this consists of lines of faulting more or 
less distinct, with occasional outcroppings of 
quartz, the nxrk being covered more or less 
with soil and a s^mrse growth of bushes and 
small trees. .\t a disUnce of 60 or 70 feet 
south of the first mentioned test pit an ex- 
posure of the vein occurs, with two or three 
stringers of quartz aggregating 14 or 15 
inclies and a distance between the walls of 
over four feet-, only one wall being exposed. 
The fault line evidently branches again south 
of this, the most easterly branch of which 
consists of a distinct line of faulting;;, visible a 
little over 200 feet from the main shaft. 
The central branch is shown by a five-foot 
test pit about 230 feet south of the shaft. 
There are two distinct walls l^xe feet apart, 
with an inch stringer on the hanging and a 
six-inch stringer on the foot waU. The west 
branch is traceable by a line of faulting for 
over 350 or 400 feet south of the shaft. At 
a distance of ab<.)Ut 300 feet from the shaft a 
test pit has been sunk 22 feet on thia branch, 
which is from two to eight or ten inches wide 
on the surface at this point. A considerable 
quantity of felsite occurs south of the shaft, 
which v^ives rise to the theory that the vein 
is ci>ntaint.d in a felsite dike, but such is not 
the case. 

A systematic examination of the vein under- 
gT\>und was made according to directions. 
rna«r- The workings were measured up 
Kl^'Sf ih^*^ »n^l plotted to scale as per ac- 
^'"*" comi^anying sketch (the dotted 

i»ut linos of sti^i^es Wing approximate). The 
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9 shaft, as near as it can be arrived 
eet. There are five levels, with 
e of 930 feet of drifting. The 
(toping done is best shown by the 
lie width of the stopes is extremely 
n&^ng from 18 inches to about 12 

numbers on the sketch indiciit<; 
at which the vein was measured 
1 for assay. The {xjsitions of those 
klso plotted to scale. The vein in 
as sampled on the north end at 
eet of depth, with a few una void - 
ons. In the drifts and stopes the 
tween the points of sampling was 
er. Usually samples were taken 
issiblc points, at reasonable dis- 
:t. In many parts of the stopes 

impossible, owing to the lack of 
The north end of the second 
not be reached, but from previous 
the vein there is known to be 
g in appearance. At the north end 
hand stope in the same drift there 
be no vein as far as can be seen. 

out near No. 125. Correspond- 
face conditions, the conspicuous 
th of the shaft is the branching of 
'hich is well defined m the first, 
I third levels : and this is in ac- 
ith what would be expected from 
ications. At the fr>urth and fifth 

sufiicient work has been done to 
« the nature of the vein in this 

those depths. The dotted line 
"oximately the line of branching of 

far down as could be determined. 
' feet of the first level is on the 
,nging wall branch, the vein dip- 
le west. In the seccmd level the 

was commenced on the hanging 
ti and ended upon it, the central 
ting widened out to include both 

In the third level south the vein 
bree times, but not very strongly. 
\t and best {)ortion of the vein 
what may be calle<l a junction of 
les, or just north of the line of 
f the vein, as suggested by the 
ae. As far as development work 
te workable portion of the vein 

a shoot from three to 12 feet in 

; M. 



width and about 100 feet in length, extending 
through all the levels and pitching to the 
north. The walls of the vein are well de- 
fined in almost all parts of the workings. 
Places in which the vein is frozen to th« 
walls are rare. The wall rock is usually 
decomposed next to the vein, and selvage is 
common. At the ends of the drifts beyond 
the main ore shoot the veins or branches 
are usually fairly definite, although selvage 
does not occur to the same extent. In some 
cases only one wall is reached. Near the 
surface the ore shoot is mainly south of the 
shaft and crosses to the north as shown, and 
gives evidence of continuity on that side of 
the shaft. At the ends of the first three 
levels south the branches of the vein, although 
well defined, are comi)aratively small. Mr. 
Flaherty, the manager, intends to drift fur- 
ther on the west branch of the vein at the 
second level towards the 22-foot test pifc 
south of the shaft, where there is promise of 
a payable body of ore, and crosscutting will 
be done in both directions. The fourth level 
south is rather discouraging in appearance, 
but the fifth level shows a fairly strong vein 
south of the shaft. In the north drifts of 
the upper levels especially the country rock 
changes from the usual felsite or porphyry 
to greenstone ; the contact cannot however 
be easily located. But this may be only a 
dike which would be passed through on 
further drifting. The vein is strong at the 
ends of the drifts, and it is possible that 
further drifting may reveal workable ore. 
In the shaft the vein varies considerably in 
width. A few feet of broken rock prevented 
access to the bottom of the shaft, but as far 
as can be seen the vein in the lower portion 
of the mine is wider than usual, the foot wall 
not being reached at all in parts of the work- 
ings, but the quartz is lean looking and the 
walls have little or no selvage. The charac- 
ter of the ore varies considerably in different 
parts of the mine. I understand that a very 
rich body was found between the second and 
third levels north. Mr. Flaherty struck the 
continuation of this, though much narrower, 
while stoping in the fourth level, and he in- 
formed me as I was leaving that there were 
evidences of its coming in at the fifth level 
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north alNi), whoro Mtopiii^ and drifting were 
in pr<»Kr(mM. In the fourth level Htope t)ie 
ritih Ntroiik In only from nix to eight inches 
wide And (utendN al(»ng on the hunting wall 
Hide of (he vein. It in heavily charged with 
Knlftna, 

llefoiH> tile Htanip mill waw inntalled and in 
o|»eration, which wiim on Wth November, 1898, 
Nuii|H*n«iiMt ^^^<^* whftft wa« conKiderahly over .*iOO 
!l!i.M Work ^*'*** <1*'*M> '^"** ^*»"»' levels had been 
r!irm«M eMtablislied with an agi;regate of 
o«ium ,,vor T<>t> feet of drifting, besides 
upraiNeM and winKe^. This meant, of oouree, 
luuiidivt th«« lai^ze amount of oiv bltK'ked out, 
an e\ten»ive ore dump «»n the surface. Since 
the null baN been in operation development 
s^ork ban U^en praotieally suspended, with 
the oxi^»ption of the ostablisbment of the 
tiftb lovi«l and a little drifting at the third and 
fourth levolN. For the i»a*t nix months prac- 
tUN%Uy no development \xt»rk has Ikhhi dime, 
uniil lately under the new manag^Muent. 
TUwn «itU a Ui^' amount of ort^ bKn^keti out 
and a dump on the surfa^n* ri^i»ri^eniing the 
prxnluot of doveU^pment x^ork, \>Mnpletoly 
«H|\np|HHi boistmg, iransiH^rtation and mill- 
U\js plant N the owners wer\» enabUnl by ,1 
kuowUsliiv of the diMnbufion of fbeditfert^ni 
ji^liid^^ of oiv under ^r\nuui f*» »to|K* \*ut ac- 
«^^^hl\|2ly and J^nevn the output of the mine 
ft^^«l nv^niK to nuMUb AsN iho\ vWirtsi. Uv 
an«|^>^hn$ de>olopnwnt work* and *4herwis<- 
k* ^l^lVt *^**^ *^ t^Nui^vn^ry o\}vn:^>*s the pi>»tiT* 
^ik^lkW M)d\ii\^>ally enbanvxsi ;\>r tb^ tur.c 
Wiv^ Hni alib\H\|ib the \nKs*Ko.i *hh |y»r- 
t^^* %>^ iW nnne ba* Kvn uxx*tl>- i:ts::^\J, 
iWw vk IK* iv^M^NU wlv^' d*"'xvKn^n<^r.: w\>ri 
•K\^M VK^ e\v>«i n>*w U^ Vl^^^9 sn4k^ir)D:^> ad 

IV^ ^NJifv aV^*^ Ka>. ox>^r> ax'^^^MtnuKv *>: a'<'. 
U>^M^t^ an\i ^>4K^ a\H\ tV ^v^n *>s*%x ^v 
|S^M9lN¥ \i^(>s>ati^'^ sNt 4k9<\^aA«)r.;)aav.v :r. 

*%I1*^ ^\^^wi<**'.i w\>*< Sa» S<y«t »%*v>*.v.^I> 

^^ w^^^w- >»ka^ i^^ S i>M^ ,*»\^ iWA^Vvwv^- * 



ed considerable improvement, an( 
way Aas insecure, besides other 
Condition of 1®^^ importance. Unde 
the Min... management these defe< 
ing remedied as fast as convenient, 
tilntion is not very satisfactory i 
An air shaft to connect with the m 
the tirst level was advised. Ther 
siderable tjuantity of water coming 
shaft, but this is easily controlled 
at the third level and one at the 
the shaft. Machine drills operate 
presse<l air are employed ; live 
alttigether for stoping and developc 
The hoisting plant includes a ski 
stnioted as far as the fifth level, \ 
lb. skip, automatically dumping i 
face : a ^'-inch steel wire hoistin] 
duplex hoist with 8i bv 12-inch 
l>and brake and friction clutch : ar 
inches in diameter. Owing t<> the 
ties in the shaft the skipn.tad is 
e\erv*iso of con?idenible care bein 
to previT.r the skip from leaving 
This can be avoideil by pn>vidi 
K>»ok timbers, such as has been • 
the siirtHce to the tirst level. Ii 
woro Ivi: to pnnide such timbers ! 
length . : the skiproad. A snial 
hoi>: has Kh'!; pr\'videtl at the lift 
sinkui^: ::; ;he '^haft, which work 
delaviM ;«eno.ini: the .-%nival of t 
:v.*vh::^erv. A ^itisrVi-rilT tiual 
: :vv ha5 K>^:: i.-.!tstruc:^ under th 
Trau'WArs *rt I»:\: ::; all working; It 
s r\* $:• y^ u: i* i iv^ken down upc 
<;:**.» w::\ r...".". b I-rts i:i :fae$e to < 
.TX' :- ihtT .arv ir. :he level*. IU>d 
a>.i u;-.ier>.a:>.: .::c:h,xi5 ••! scopii 

"^.T" .'Ot ai .>. c ^ <• ved to the mill 
V^rsC Tt^l:. wTbv :fr,V fiwt in kx 
-r.-i TYc c*. otvxa^ o* the 
:<« '«tt<^ a&d dc*^ 

T^ i.T*c-i**r^ '<ctl-iulI » 10 feet 

Tat ^».-v.r^ w: . .: ,2fc *iaT;ac l 
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per second. The buckets dump directly into 
tiie crusher at the mill. The tramway, and 
of course the crusher also, only runs 10 hours 
oat of the 24. One man is required at each 
end to load and unload the buckets, etc. 
Fifty feet of tramway extends from the 
ilufthouse to a pocket at the loading ter- 
minal. This pocket (lately constructed) has 
Bi separate lips for the di8chai*ge of tlie ore 
into the buckets. The different grades of 
ore can be thus kept separate, and mixed as 
■ required in order t^* maintain a uniform out- 
put of bullion. 

The stamp mill, which is on J 041, has a 
very good site on the Bad Vermilion lake. 
iM. «... The foundatitm is solid rock. The 

The Mill OD 

JjJJflion buckets discharge at a sufficient 

elevation to admit of all liandling 

of ore and tailings by gravity. The building 

t 

IS commodioiis, and substantially and neatly 
wnitructed. The machinery consists of tlie 
following : 

ICoiuet DCruMher with a I'Ki-ton nrc l>iii uiMlernoath. 
- Batteries of fi stamps cwh. 
2 Challenjfe Ort- Fe<Mlers. 

* Browm'a Two-C'oinpartinerit Hydrometrio Sizors. 

* Tr\» Vanners with ti-foot jilaiii >>elts. 

12" by 30" Corliss Kn>rltie unci t\v«j.s^» h.]). Hoilti-^. I»«- 
*««the Air CoinpretKiiior, 

The mill jind other buihiings in connection 
^th the mine are lighted by a 00-lamp 
dynamo. Mr. Flaherty estimates the capa- 
^ty of the mill at 30 tons })er day, but it is 
Possible that this figure would l)e found tod 
^* if an exact method of estimation were 
employed. Mr. Kerr, the former superin- 
tendent, told me that about 35 tons on an 
•vecage were being treated daily, and as nmch 
■• 41 tons had been put through in 24 hours. 
The ore of course varies in hardness, rich- 
"Jesj, and lu free -milling character. Kich ore 
*ith a considerable amount of concentratefi 
'equires longer treatment, and hence reduces 
the capacity. The following details of mill 
Practice are now adopted : Weight of stamps 
^W lb. ; number of drops, 96 per minute ; 
^ight of drop, seven inches on an average ; 
"^terials of shoes and dies, forged steel ; 
^epth of discharge, variable, usually from 
Hto three inches, although the range ex- 
tends fi^n H to eight inches according to 
the natAe of the ore. Rich ore with a large 



percentage of concentrates re(|uires a deep 
discharge, thus allowing of finer comminu- 
tion and longer treatment. Screens, 40-mesh 
diagonal slot, with area of 4' 2" by 9J", single 
discharge. No inside amalgam plates are 
used. Apron plates, 12' long by 4' 7 " wide 
with li drop in centre ; inclination, Ij' per 
foot. There is only a small percentage of 
concentrates in the ore, as is usually the case 
with the mines of Western Ontario, but their 
value is high. They are not treatecl at the 
mine. The hoisting, transportation and mil- 
ling machinery is in a satisfactory working 
condition and has been installed with a view 
to reasonable economy to the handling of the 
ore. About seven or eight cords of wood per 
day are used at the mine and mill, and it 
costs delivered $2 37A per cord. 

The following buildings are on the pro- 
perty : Shaft house, engine house, black- 
,^ ., ,. smith's shop, dry, store house, mill 

nnd building, tramway terminals, office, 

Kinployes. • i j. 

i)Owder magazine, boarding cam[)s, 
stal>les several private dwellings, and othera. 
The following force is employed : In connec- 
tion with mining — four drill men, four tram- 
mers, three timber men, two landei-s, two 
engineere, a blacksmith, and several tempor- 
ary laborers. The mine captain is Mr. E. J. 
O'Brien. In connection with milling — 
superintfudent, (leorge M. Kugler, a car- 
penter, a night amalgamator, two engineers, 
two firemen, wood passer and helper in mill. 
In connection with tninsportation of ore — 
one man at each terminal. 

Mr. Flaherty furnished me with the fol- 
l.>wing summary of costs per ton : Mining 
costiian.i ^^78, milling $1.34, and trans- 
and wajfc.. p,,rtAtion 17 ceuts, making a toUl 
of $4.29 per ton. Wages are higher here 
than in other parts of the district. Machine 
men are paid $2.76 a day (83 at some of the 
mines in the vicinity,) and other workmen in 
proportion. Board is obtained for $20 to 
jB22 per month. 

A small steamer is employed by the Oom- 
l)any for the transportation of supplies, «fec., 
Tr*n«i.orta- '^" ^^^d Vermilion lake. The Gin'- 
'*•"" ernment road from Mine Centre, 

which is at a distance of 4^ miles, has been 
in poor ctmdition for the greater part of the 
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In the selection of the samples from which 
the assays were made a piece from half to 
a^r»rK.>y of -^hree-quarters of a pound was taken 
(he MiM. n^ intervals varying from a fraction 
of an inch to eight or ten inches, according 
to the width of the vein and the character of 
same. Where the vein was narrow, from a 
couple of inches to eight or ten inches in 
width every inch across was sampled. ^Miere 
the width was about five fe<)t or more, pieces 
were taken at equal intervals of six, eight or 
ten inches, according to circumstances. For 
other widths of the vein intermediate pieces 
were taken at correspondingly smaller inter- 
vals. At each place sampled the pieces were 
of uniform size, or a uniform amount was 
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No. 



Width 

of 
vein. 



Width 

of 
quartz. 



Feet. In. 



3 

4 

I 

8 

9 
10 
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12 
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14 I 
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4 
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1 
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1(» 
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4 
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U 
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3 
3 
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1 
11 

l> 
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6 

9 
lU 

3 
10 



4 

\* 

8 

o 

.*» 
4 

f 

O 

ti 

10 
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taken at the different points aero 
as nearly as could be judged, ai 
distances apart, although, as state 
the vein were narrow or the qua 
in character the pieces were takei 
intervals or more frequent than 
were wide or uniform in chanu 
siderable care was exercised to hi 
ous^hly uniform sample in each o 
the assay value would represcn 
age value across the vein at 1 
The samples were taken by hi 
moil, with the assistance of 
and they were put up and se 
my direct supervision for shipm 
press to the assaying office at 
The results obtained are given in 
ing table. 

Reiiiark>. 



1 
3 

4 

4 
3 
5 

< 

6 
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4 

4 
4 

4 
4 
3 
1 



3 



6 
i» 

9 
11 

I 
10 

8 



4 I 

7 ' 

3 I 

/^ ! 

10 I 
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3 
l> 
i» 
o 
1 
11 
6 
o 



1 as 

1 «s6 



trwe 

• « 

1 a 

tnu-e 

1 A5 

1 20 

trace 

tr»ii«e 



1 44 

5 1^ 
.*« 1^ 

« OiJ 

1 2:* 

82 

tra*f 

1 <»2 
23 .=.7 

5 57 



Total width of vein sampled unlew otherwise ft 



The vein at all (tointti sampled \kx kc «b c » deflnit 
and hanfirin^r walls extvpt where otherwisseremi 



F\Mit wall not rt-ai-hed betwet- n fourth and fifth 
ext-ept near the fourth. 



i* ' 
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10 

3 
U» 

f'. 
9 
u 
\i 
9 
i» 
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ira*>e 
3 .'il 

2 8.N 
1 iri 

truf 

7 4.S 

8 4«» 

84 

1 \*i 

1 44 

3 91 
3 09 

3.'» 47 
3 91 
.» t> 
5 ."»7 

2 47 
l.^ 28 



Vein pim-he<l out entirely (t«-t\%etfn 24 .ind 2f», le 
onl\ A >e4ni. 



V^uartz in two bmnohes 7 on hanfifintr and 13 " or 

<^iartz v»nly ^alupled. 
Hanirin^ wall bruich exposal. Fot^t wall, brand- 

exp*>!ied at le\ el >»here sample 3i> was taken. 

Strinjrers of qiiArtz niixe^l with felate. 

Vein )>itKhe<1 out t«etwoen .V ami 36. leaving a di 
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Tntul KKlth of M 



"■ilfhnuith^npKd. 

Tool *& limirh. 

Onh tcM>t mH linncll wniiltd. A little quuti ii 

mfxtd irlth Uir onuntri rnQk rivhl Krm drift. 

HiniclIK msU bnnch vcr'i onall. 
Vein bmnt'hwt ««in w-nr «ikI of drill, Onlj th» 

.'ixiiilr; ri>i'k iiiivrcJ, u>iFllw'uiimr>' rock. BruK4Ml 
.Sitii>pli'l»1liUMw (jiurti iiilifd with Ihr toot o-^I { 

rockiutiHL Alioull'In thlckiiM«on(iiCPtwii[l, | 



iitplvor Hlti-Hit li" 4if vtiMiijatl«r. 1n<.ivtEUHl («untr>' 






I m !•■ * contiTiuMign ot ISU. then beiriK f 4" ol qii 
■nd lFl<-llr iiiiiFil. ■djBnnl to Che »in on loot wmJL 
ijiuni and (rloite nitud, nuatly i|uuU. Foot 



f *M*^ «iih dFflnit« wklb. Rcmaindrf of vAin 
in«tt.v 'luuti miitd irith Rmntr>' rock. Rtta\ 
foiH will inrt Tv«4ivd, 
IMIniir lein : S' on hunriBC lid*. Swupir Mk> 
MTon root o( drift. Refnilu'la)< nil cridflilli n 

IVHirri' irii. r'n hui«iii« Mr. SunplKl tmrn n»( 



FH4 nil rh4 re ad ied. 
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Total width of vein sampled unless otherwise Htate< I. 
I 

j No Relvajji^e on hanj^int^ wall. A little on foot wall. 
HangiiiK wall indefinite. Foot wall definite \*ith sel- 
vage. 
Sample taken across a horse of country nK'k ; width 
2J' ; a little qtiartz mixed with the "rook. -\ little 
atrinj^er of quart/, had been followed by the drift, 
under the belief that it was the hanifinn: wall ; but 
the drifting and stopinfr is now carried on ea<(t of 
this, where a wide body of quartz (the rojkfular v&in) 
was crosscut. 
Samples t^ken only where ^wssible, the timbers having 

been remove<l. ' Shaft timbere<l to first level. 
Sample taken across 2' 6" of the vein starting at foot 
wall side. Hanging could not Iw roache<l. 



Sample taken at mouth of 22' test shaft over JM)(»' south 

of main Khaft. 
Sample from Ist te«it pit 86" south of shaft. (Quartz in 

four diHtin(;t stringers. Definite walls. Test pit 8' 

deep. Point where sample taken shown on plan. 
Samples from 22' feet test. Shaft over SW south of 

main shaft. Depth of sample, 21' 10", north end of 

shaft. 
Same depth at opposite end of shaft. 
Depth, 16' 3". Foot wall indefinite : hanging definite, 

showing selvage. 
Good hanging wall ; indefinite foot wall ; depth, 13' 2". 
Dei)th, 7' 5". 



The average value of the 177 samples is 
$10.31, which must be regarded as ({uito 
satisfactory in view of the fact that the 
samples were taken fairly from all parts of 
the workings, regardless of the quality of tlic 
ore. With selected ores such as would be 
possible for milling when development work 
is adequately maintained, it is obvicms that 
a considerably higher average might be 
looked for ; but with ample supplies of ore 
blocked out, and the milling capacity doubled 
(as is planned by the new manBgement), an 
average of S 10.31 per ton would assure the 
payment of liberal dividends. 

Locations adjoining: Qoiden 5tar. 
J041 is a location of 105 acres adjoining 
the GMden Star property on the northwest. 
The Golden Star vein has been gen- 
erally spoken of as extending on to 
J041 property. The greater i)art of this 
property is covered by swamp and bush, and 
the vein could not be traced northward with- 
out great expense in stripping. But there is 
a vein outcropping at a distance of 1,300 feet 
northwest of the Golden Star shaft, where 
the first exposure of rock occurs on J()41. 
It may be the continuation of the Golden 
Star vein, but I doubt it, as the variation of 



J041. 



Ktrike would necessarily be considerable. 
This outcropping is three or four feet wide, 
and is exposed at both ends of a test pit sunk 
a few feet upon it. The walls are fairly well 
defined, but the vein is only traceable for a 
short distance at this point. About 800 feet 
farther north, on about the same line of strike 
and separated by a muskeg, the ground rises 
rather abruptly, exposing a vein one to 2J 
feet in width and traceable for over 100 feet. 
This probably is the continuation of the pre- 
ceding vein. Near the southwest comer of 
J()41 and 50 or 60 feet from the eastern 
boundary an outon)pping of quartz 10 feet 
wide occurs. This is the continuation of the 
vein which is traceable for over 500 feet with 
a strike of about north 00" west on the adjoin- 
ing locaticm. Over half the vein is stripped. 
It averages 2^ or three feet in width and has 
well defined walls. The country rock is mass- 
ive greenstone. The vein certainly looks 
promising. 

On the western side of AL114 a quartz vein 
outcrops which is traceable for over 200 feet 
ALiHand ^^^^ * Strike of about north 40** 
^^^ west. It ranges from a few inches 

to two feet in width. Near the southeast 
comer of AL116 an outcropping four feet 
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wide occurH which is a continuation of the 
Randolph vein on A LI 15. 

What is know as the *' Randolph Fanu"' 
or mining location ALU 3, adjoining the 
Randolph <Tolden Star (.m the west, has re- 
'^''°*' cently changed hands, and opera- 

tions have been commenced by the present 
owners. There were on August 12 only three 
miners at work test pitting, hut a double 
crew was to have been put on in a few (lays 
and camps erected. Mr. Neil Berger is fore- 
man of the work. The formation is similar 
to that of J()41. There is a strong (juartz 
vein of a promising ap()earance traceable for 
five or six hundred feet, from two t > 10 feet 
in width, with well-defined walls and a strike 
of north 16** to 20" west. The rjuart/. con- 
tains copper and iron pyrites, galena and 
zincblende. Two test pits have been sunk 
about 300 feet apart on the vein ; one 3i l)y 
10 feet in cross-section by 10 feet in depth, 
showing the walls well separated from the 
vein matter ; the other six to eight feet in 
cross-section by eight feet in depth, apjmr- 
ently on a junction of this vein with another. 

Work is also in progress on AL115, a 40- 
acro location adjoming the (rolden Star on 
Randolph ^^ ^\\^U known a«j the Rand(^lph 
*•*"*'• mine, and owned by the Randolph 

Gold Mining Company of Ontario, Limited. 
The fonnation is a continuation of that of 
J041 and the Golden Star, with conglomer- 
ate on the south half of the locatir»n. The 
rein is traceable for about 5W) feet on tlie 
surface and varies in width from a few inches 
to three or four feet. A six by eight foot 
shaft is being sunk whicli on Ju^}' 20 was 54 
feet in doj)th. A small steam hoist is em- 
ployed. A shaft house, blacksmith shop and 
bo«ir<ling camps have been erected. There are 
six miners working in day and night shifts 
and four other workmen, under the superin- 
tendence of Mr. Neil Berger. 

Olive Mine. 

The Olive ore body consists of a small, rich 

quartz vein in a large body of felsite schist. 

A two-stamp mill was installed two 

An oxton- * 

wve iJaiid years at/o which successfuliv treated 
•fiiold- \ ^^ , , - * . , 

beartiiK the (luart/. from the small veni, and 

RcM'k 

also a certain amount of the felsite 
schist adjoining the vein. A ten-stamp mill 



was erected last year with the object of tr^t- 
ing a larger quantity of the schist, the quarts 
vein being too small for a mill of that 
ca]>acity. .As a result of continued testing 
the opinion grew that the whole body of fel- 
site schist, several hundred feet in width, 
contained sufficient values for treatment by 
a large mill. This summer diamond drill 
testing was done with a view of determining 
the values contained in the schist and the 
width of the IwKiy. Two horizontal holes 
were bored at the bot'om of the main shaft, 
a deptli of 245 feet. The first hole north for 
a distance of 150 feet revealed 132 feet of an 
<ire body and 18 feet of diorite beyond. The 
sec<»n(l hole wjis bored south from the end of 
the cro.sscut, revealing 218 feet of ore and 20 
feet (»f diorite. This makes altt)getlier, 
including the crosscut, a width of al>out 425 
feet of ore, with an indefinite length and 
dtmbtless great depth. Whether the ore is 
sufficiently high grade for treatment even 
with a large mill is a matter that has yet to 
be settled. However, the foundation i» 
being preptred for an additional 15-stainpa 
to be installed this fall alongside the present 
mill. This will of course necessitate the 
treatment of a still greater proportion of the 
schist, or '* dike ' as it is erroneously called. 
It is not likely that a further increase in the 
milling cai>acity will be made after this until 
the new railway (which i>as8e8 within a very 
short distance of the mine) is in operation. 

The main shaft is 251 feet deep, with sink- 
ing suspended for th© present. There are 
sinkinK aii.1 ^^^^^ levels, with a total amount of 
drifting. drifting of 615 feet, and 72^ feet of 
crosscutting. Considerable stoping has been 
dtmc in the first level east and west, and a 
little «%t the tliird level west.- A good body 
of high grade ore was passed through in the 
third level west. Shaft B, which is 346 feet 
east of the main shaft, is 70 feet deep, with 
202 feet of drifting at the bottom. An addi- 
lional 90 feet of drifting west will make con- 
nection with the east drift at the first level of 
the main shaft, thus affording good ventila- 
tion as well as giving a large amount of 
stoping ground. 

Drilling is all done by compressed air. 
Five machines are in use. No stoping ia in 
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progreaa at present. The lO-stHiiip mill is 
kept supplied by the product uf development 
work, five drifts Ixjing under way altogether. 
Mr. N. B. Hall is manager of the mine. 
There is a total force of 52, including 22 
minors. 

On G69 (a ^wrt of tlie Olive juoperty) a 
shaft is being sunk on a band of green schist 
Locution impregnated with (juartz and heav- 
^** ily charged with pyrites. The 

shaft waH 29| feet deep at the time of my 
visit, with crosscutting connnonced north 
and south at the bottom. 

Swede Boy Mine. 

The Swede Hoy uiine was visited <»n Auji^ust 
9th. This pn»j)urty is situated about four 
miles east of the Olite, and consists (»f loca- 
tion E237, owned by the Headlight Oold 
Mining Co. of Ontario, Limited. John 
McLeod is manager, with a tutal force of 13, 
including eight miners. The formation con- 
Rists of dark green schist, impregnated with 
small seams of (piaitz and charged with 
pyrites. There are two <piartz veins about 
100 feet apart and parallel to the strike of 
the schists, which is nearly cjist and west. 
These are exposed at several points with 
a width of from iliree or four to eiyht or ten 
feet. A shaft has ))een sunk 81 feet on the 
north vein. At a depth of To foet a cross- 
cut has been driven south t^>war(l8 the other 
vein 40 feet, and one north lO.V feet. It is 

' art 

possible that the rock between tlie veins may 
be ore. A small steam h(»ist is employed, 
and oflico, l>oardiug camps and entwine house 
have been erecte<l. 

Lucky Coon Mine. 
The Lucky Coon mine, recently bought by 
the Lucky Co<m (iold Mining Co., has l)een 
in operation by that company since ejirly in 
the spring, after several 3'eai*s of suspension 
of work. There are Hve shafts on the ])rr»- 
perty, on ditierent veins. Two of these have 
been worked all summer. One, No. 5, has 
been recently temporarily close<l down owing 
to inadec(uate ventilation. It is said to l>e 
78 feet deep, but is half full of water. The 
other working shaft. No 2, is 108 feet deep. 
Drifting will be c<mHnenced at the 100- foot 
level as soon as a few feet more has l^een 
sunk. The shaft is on a go<Kl strong vein 



with a nearly vertical dip. Parallel veins 
also occur on both sides which can be econ- 
omic^illy reached by crosscutting from the 
»ime shaft. Steam hoists will be insbvlled 
immediately, one at each shaft, and work on 
No. 5 resumed. There are at present three 
miners and three surface men employed 
under the managership of Mr. A. W. 
Rnl)ertson. 

Ferj^uson Mine. 

The Ferguson mine is owned by the Seine 
River (Ont.) Gold Mining Co., Limited, with 
hea<l c tlice at 1 Castlecourt, London, Eng. 
While I was in the vicinity the shaftss were 
all pumjied out atid examined by a Cornish 
mining engineer named John Angove. If 
the report, is satisfactory work will doubtless 
be resumed. 

Golden Crescent Mine. 

The Golden Crescent mine, formerly known 
as the AD2, has been bought by the Golden 
Crescent Mining and Exploration Co. of 
<hitario. Limited, with head office at Duluth, 
Minn. Work has l>een resumed this spring 
after a period of suspension. The shaft on the 
Cwvm vein has been sunk to a depth of 88^ 
feet, and a little work done at one or two 
other places on the pn.»perty. A steam 
hoisting plant has been installed. Mr. W. G. 
La Rue is manager of the mine. There is a 
total force of eleven, including six miners, 
working by day an<l night shifts. 

Decca Mine. 

There are two shafts on the Decca, ab<mt 
1.2(X) feet apart on the same vein. No. 1 is 
llo feet deep and will be continued to 150 
fci't before drifting is c<unmenced. Steam • 
hoisting and air compressing plants have 
been installed. No. 2 shaft is 110 feet deep. 
Operations in it are temporarily suspended. 
Mr. V. C. Fisk is manai^er of the mine. 

Manhattan Mine. 

The Manhattan consists of locatitm K231, 
adjoiniuii the Decca, and owned by the Man- 
hattan Gold Mining Co. of Canada, Limited ; 
head otiice at >Iontreal. The vein is one of 
the widest known in the pr<»togine. A shaft 
has been sunk 100 feet and 40 feet of cross- 
cutting done at the bottom, exposing 16 feet 
of (piart/.. Steam hoisting and drilling planr s 
have been installed. The property was ex- 
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a mined by John E. Hardman, M.E., of 
Montreal, during my visit, and work which 
has been suspending, pending the results of 
Mr. Hard man's investigation, will be re- 
sumed immediately. Mr. Frank Peterson is 
manager. 

Alice A. Mine. 
The Alice A" mine is reported to have 
been sold to an English company under an 
agreement to install a large mill of 1(K) or 
more 8tam|>s. At present sinking in a test 
shaft is in progress. A depth of 95 feet has 
been reached. At 100 feet crosscutting will 
be (lone in both directions, and sinking con- 
tinued at the same time. A steam hoist and 
small compressor have been installed. A 
two-stamp Tremaine mill, still on the pro- 
perty, made some mill runs from teat pits at 
various points, with apparently satisfactory 
results. Mr. T. D. Prideaux is manager, 
with a force of 14 or 16. 

QoM Bug and Emma Abbott Locations. 

The Gold Bug, P660, and Emma Abbott, ' 
K215, were both visited and examined. 



They adjoin the Alice A. (*u the west and 
east respectively, and contain the extension 
of the same body of ore. Small test pits 
have been made on veins on each property. 
Both properties are promising looking, espec- 
ially the Gold Bug, which is full of small 
(]uartz stringers and should carry gold uni- 
formly. 

Foley Mine. 

The Foley mine remains in the same con- 
dition as at the former report ; it is contin- 
ually stated that work will be resumed 
immediately. 

Independence Mine. 

The Independence mine, near Sturgeon 
Falls, has been closed down for some time 
but it is expected that it will be opened 
very soon. 

On the whole, mining in the Lower Seii 
is in a very healthy condition. The peop^^ 
of Duluth and of the eastern cities are iakii^—^ 
more interest in the district than ev< 
When the railway is completed there 
doubtless be a great boom in that section. 




NOTES ON WORKING MINES 



By J. Watson Bain 



DURING the summer of 1898 the writer 
was instructed by the Council of the 
School of Practical Science to carry on Sum- 
mer Mining Schools at several 
Mines in pomts m Western Ontario, under 
iri^hMininff an arrangement with the Bui*eau 
of Mines, and in addition to the 
regular work it was decided that a series of 
visits should be paid to the working mines 
.in order that, wherever possible, addresses of 
an instructive nature should l>e delivered to 
the miners. In the performance of this work 
an opportunity of inspecting many of the 
mines was afforded, and the following notes 
Are the results of these visits. 

Mr. James A. Bow, the Inspector of Mines, 
whom I accompanied on his first visit of in- 
spection for 1898, describes minutely the 
condition of each mine and its adjuncts, and 
the observations which follow are intended 
to be complementary to these descriptions by 
dealing with the more general aspect of the 
work. 

5llver Mountain Mines. 

While at Port Arthur in May a visit was 
paid to two of the old silver mines, the East 
and West End Silver Mountain, which after 
a long period of idleness were being oj)erated 
once more. At the West End 21 men were 
The West ^^ Work undtT Captain Tonkin and 
Rod Mine, y^^y euiouraglug results were being 
obtained. There are four shafts in all, but 
only ill one, which h;id been pumped out to 
the 100-foot level, was there any active work 
in progress. The vein, which strikes 105** 
and dips at about 80', is somewhat variable 
in width. At the working shaft, No. 2, a 
cross-section of five feet can be seen, while in 
a tunnel driven to crosscut the vein S50 feet 
to the east only three small lodes, 10", 18" 
and 22^, are to be seen. It is cjuite probable 
that the vein has split u]) into these several 
branches at some intermediate i)oint, although 
this cannot be seen from the present work- 
Dgs. Two small stringers, with a gangue 



chiefly of barite, meet the main vein on the 
north side at a small angle ; rich deposits of 
silver were found at the junction in each 
case. The vein filling consists of well crys- 
tallized calcite with green fluorite, yellowish 
barite and a little amethystine quartz, together 
with native silver, argentite, zincblende, 
galena and a little pyrite. The manner in 
which the argentite or sulphide of silver occurs 
is quite interesting. In several places along 
the north c»r hanging wall it had been de- 
posited in the ])artings of the slates, and after 
knocking down a few loose fragments leaves 
of the mineral quite as thin as paper could be 
stripped from the flat surfaces of cleavage. 
The rich ore is carefully put aside in the 
mine and the contents of each bucket are 
subjected to a careful hand picking at the 
surface, while the poor ore is dumped on the 
stock pile to await treatment in the stamp 
mill. 

At the East End mine the old workings are 
(juite extensive, including a shaft 800 feet 
The Ea8t deep and a tunnel 1,800 feet long, 
EmiMme. |jy^ ^^^ work had just been com- 
menced and there was still a great deal of 
water in the mine there was not much to be 
seen. The vein, which is continuous with 
the one at the West End, is much the same 
in appearance and general characteristics. 

No other properties in the district were iu 
operation, so that we may pass on to Wabi- 
goon where the next stop was made. 

Western Qoid Mines. 

About a mile north of the town is the 
Northern Queen mine, with its curious ore, 
^j. so heavily charged with sulphides 

wahigoon. ^f iron, as described in the Seventh 
Report nf the Bureau. The shaft, said to be 
60 feet deep, was full of water, so that it was 
impo?isible to determine whether the common 
report that sulphides were diminishing in 
quantity as the depth increased was true or 
not. However that may be the deposit is 



[275J 



376 



Bureau of Mines Report 



Vol VIII 



almost unitiue in \vc8tfi-n Ontario, and re- 
sembles somewhat closely the auriferous 
pyrites and pyrohotites of Ros-^land. 

Circumstances prevented nie from visiting 
any properties in the Manitou district, and 
ail save one in the New Klondike region, 
one of the most recently discovered guld 
tields. This property, which is known as 
Tabor and Stevenson's claim, is situated near 
the falls «)f Long Lake river, SV258, and is 
interesting heaiuso of ihe occurrence of the 
ore as a series of lensi^s along the edge of a 
dike of felsite cutting chlorite schistw. The 
quartz is white or slightly yellowish in color, 
and gives a very handsome * tail " of g.)ld in 
the pan, but from the surface indications and 
from what could be seen in the six feet of 
shaft which was not under water (»nlv a small 
amount of good ore could l>e obtained. 

Tuminaj next to Ltike of the Woods, work 
was progressuig steadily at the Mikad<» with 
a staff of about 60 men. The ma;in 
the WfMjdH shaft, which is vertical, has struck the 
lode at a depth of 185 feet, and 
crosscuts are driven every (50 feet to connect 
with the levels. A considerable Ixxly of fel- 
site, said to run 840 to the ton, is found on 
the second level, and this was being opened 
np at the time of our visit. The mill is not 
equipped with any cont^entniting machinery, 
and the installation of a cyanide plant, which 
is being carried on at present, will a<ld 
greatly to the etticiency of the plant. 

At the Cornucopia and Ontario Limited 
everything was at a standstill, with shaft-s full 
of water, so that we pushed on to the Yum- 
Yum. Here one is .struck with the large 
amount of prospecting work which has been 
done, and some of the veins, after stripping, 
look quite promising ; no work was in [)ro- 
grcss however. 

Four miles to the west of Yum-Yum lies 
Cameron island, only some 200 yards across. 
On the north side, at the water's edge, can 
be seen exposed a dike of felsite which shows 
an interesting structure. A Iwnd of black 
felsite 18 or 20 inches in width is bedded 
between walls of the same rock, but red, or 
whitish green in color. The black material 
shows signs of slickensiding, and the whole 
occurrence would seem to indicate two 



separate generations of dike matter. The 
strike is almost north and south, and close to 
the centre of the island. The main shaft, 
<) by 12 feet, increasing to 7 by 14 feet, had 
been sunk at a slight incline to a depth of 
103 feet upon a somewhat wider Becticm of 
the dike. The ore may be described aa a 
felsite more or less intermixed with quartz, 
so that while some i)orti(ms have the charac- 
teristic appearance of the latter mineral, 
others resemble the Iwirren country rock very 
closely indeed. The who'e veinstone is 
<|uite hewily charged with pyrites, which 
appejirs as strings of iine cr\'stals along the 
seams in the ore. A lot of 20<) tons is said 
to have yielded ^12.40 j)er ton at the Kee- 
watin reduction works, although picked quite 
indiscriminately — a result that should cer- 
tainly enc( Mirage further exploitation. 

Another locality which has been brought 
into notice <»f late is the Cimp Bay district, 
on the east shore of Whitefish bay. Two 
miles south of Cam]) bay is the property of 
the Boulder (lold Mining Co., of which Mr. 
Gitford is manager. A shaft was being sunk 
here on an ll-ftwt vein, which could be 
traced for a considerable distance, and 
although the ore was aclmitted to be low 
gnide an ample supply could be had at a 
small expense for mining if the same width 
were maintained to a fair depth. There is 
always a possibility that there may l)e a 
marked improvement as the W(»rking8 are 
extended, but even spart from this hope it is 
prolwible from the present aspect that those 
mines which are w<»rking upon ore of fairly 
uniform value, even if small, will be the more 
successful in their enterprize. 

At (^amp Bay, three quarters of a mile 
from the water's edge, is the Bully Boy 
mine, which was idle at the time of our visit. 
The ore is a series of lenses in a dike of 
quartz porj)liyry, which cuts dark green rocks 
of Keewatin age. The shaft, over 100 feet 
deep, was partly tille<l with water, and little 
could be seen. 

A mile further inland from the Bully Boy 
is the camj) of the Combine Gold Mining Co. 
Development work was being vigorously pro- 
secuted at a number of points, and the out- 
croppings on various parts of the locationa 
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had been carefully stripped. The most 
interesting deposit is that known as the 
Jumbo vein, about half a mile east of the 
camp. There, upon the top of a knoll, is 
exposed a large body of quartz four feet deep, 
resembling a true bed with slight dip. An 
open crosscut had been run into the mass, 
and it displayed a layer of quartz of the 
thickness j ust stated, resting upon the dark 
green country rock. A short distance away 
a shaft had been sunk to a depth of 21 feet 
with no sign of the ore body, so that at the 
time it was impossible to arrive at any reason- 
able conclusion as to the nature of this 
peculiar mass. Another vein 200 feet to the 
west is three feet wide, and dips 60'' north- 
east ; it has been opened up to a slight depth 
by a test pit, and gives good promise. 

On our arrival at the Regina we found that 
the mill was being entirelv reconstructed, 
And that no underground work was in pro- 
gress at all. The shaft had reached a depth 
of 450 feet, and showed great improvement 
in the vein ; a good deal of drifting had also 
been done and some stoping, in preparation 
for the start of the new plant. The old 
equipment, which consisted of ten stamps of 
S50 lb. each with two Perfection concentra- 
tors, has been replaced by seven Tremaine 
steam stamps and two 3-coiupartment jigs 
for concentrating, the tailings from which 
How over gyrating amalgamated plates, and 
thence to waste. The concentrates are ground 
in Berdan pans, and pass to the cyanide 
tanks for leaching. The Blake crusher which 
was formerly used has also been replaced by 

* 

a Grates gyratory rock breaker, which is said 
to be more satisfactory. The whole plant is 
a bold and radical change from the usual 
types of milling machinery, and the results 
of the experiment will be of much interest 
and value to all who are engaged in treating 
gold ores. 

Three miles inland from the foot of Andrew 
bay lies the Stella property, under the 
management of Mr. Neil Campbell. There 
are three shafts at short distances from one 
another. The tirst and most easterly is sunk 
on a large fahlband, and was at the time full 
of water. The second was for the exploita- 
tion of a small but rich vein, and was also 



full of water. The third is the present work- 
ing shaft, and had reached a depth of 80 feet. 
The vein outcrops on the face of a hill at this 
point, and a tunnel had been driven on the 
lode for a considerable distance, exposing a 
mixture of quartz with a varying proportion 
of country rock, the whole being said to carry 
gold. At the mouth of the tunnel the shaft 
had been sunk with a dip of 75° on a body of 
ore of the same nature as that in the tunnel, 
and had reached that stage when a steam 
hoist was necessary. 

Our next visit was to the well-known 
Sultana, which from the water presents the 
appearance of a bustling village. The new 
mill is first-class in all its appointments, with 
an equipment of the most approved design, 
and the process of ore treatment has been 
rendered complete by the installation of the 
chlorina^ion works. 

Another of the important gold fields of 
western Ontario lies at the mouth of Seine 
In the Lower ^i^er, which, before pouring its 
SeineRegion. waters into Rainy lake, expands 
into the shallow basin known as Shoal lake. 

On the western shore of the latter sheet 
of water is the Foley mine, the most fully 
developed property in the district. At the 
time of our visit no work was being carried 
on, although the plant was in first-class con- 
dition for an immediate commencement. 

Three miles to the north lies the Ferguson, 
Lucky Coon and AD2 properties, all of 
which were idle. 

The mine which is being most actively 
worked at present is the Randolph or Golden 
Star, half a mile north of the Ferguson. 
The mining is done on a dike of felsite which 
carries lenses of (juartz of varying size and 
shape, and in August the shaft had attained 
a depth of 300 feet, with a good showing of 
(jaartz at the bottom. The dike may be 
traced somewhat indistinctly up the hill to 
the south for a considerable distance, while 
to the north it plunges into a small valley 
and is lost l)eneath the drift. Just a short 
distance to the south of the shaft is the 
northern edge of that huge eruptive boss of 
granite upon which are situated the Foley, 
Ferguson, Lucky Coon, etc., and it is quite 
possible that the felsite represents an offshoot 
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fri^m the molten granite, although this could 
not be detennined for want of time. The 
country rocks at and near the shaft are por- 
phyrites. A considerable quantity of ore 
consisting of a mixture of quartz and felsite, 
the latter carrying it is said fair values, had 
accumulated on the dump to be transported 
by a tramway to the shore of IVid Vermilion 
lake for milling. At this point a bench had 
been prepareil on the side of the hill for the 
toundH^ions of the mill, which has since been 
erected and put into service with satisfactory 
results. The distribution of the quartz 
throughout the dike is exceedingly inter- 
esting. As has been said ab«:»ve, the lenti- 
cular form is the most prevalent, although 
ai^me of the lenses, to judge from sections 
afforded by the shaft and levels, must be 
quite irregular. To illustrate : The ore body 
in the first level s<.»uth is at the shaft two 
feet wide : a few yanls in, and the «idth 
increases to eight feet, which continues for a 
short dinance and then splits into two diver- 
gent branches, six inches antl 10 inches 
wide, which had not at that time l^en foUoweil 
further. An encoura^ini; feature of the 
de|Ksit is the fact that with one exception 
the dike at all sections is of good width. It 
will pn^l^bly ci^ntinue also to great depths, 
and taking into consideration the felsite. 
which it may be (H^sible to work as a low 
grade ore, the cost of further development 
should in a measure lie met by the prttceeds 
from the material excavated, even althoiuch 
the richer quartz may l^e entirely absent for 
a time. 

Lying to the st>uth« est of the Golden Star, 
at a distance of a mile and a half, is the 
Em(M?ror, lielongiug to a Minnea(H>lis com- 
|iiany. A shaft was being sunk on two small 
veins and had reached a de(th of 90 feet, 
showing; a marked increase in the width of 
the Knies. FrvHu a level dit thobotu>m of the 
shaft a cn^sscut was being drivort to a cross 
rein which c\>uld be «een v>utcrv>pping at some 
distance to the northw«it. 0[vrHtu»ns were 
being v^orv^usly oar. ievl on, a'^d the cv>Qi(¥ikny 
deserves cr\>iit for its enterprise. 

AdjvHuin^ the Kmjvrv^r :«' :^e *»uith is 
the IVcci, which >ftAs Junlly as much de* 
vclo|wl *$ the former pn»f»*'rty The shjift. 



which was being sunk as fast as possible, ex- 
poses a good vein, and the venture has good 
augury of success should the lode prove rich 
enough. 

Both of these properties are situated in 
the s<.»-called prot4»gine granite, within a few 
minutes walk of the Ferguson, AD2 and 
Lucky Col»d. 

Some eight miles northwestward of Mine 
Centre is the Olive or Preston gold mine, 
which has earned a reputation as a producer 
of the precious metal. The lode is one of 
the few bedded veins of the district, and is 
enclosed in dark gray compact schist of 
Uuronian age. The width varies somewhat, 
but t<.» a depth of 200 feet would perhaps- 
average live inches. The quartz however is 
rich, and the small Alaska two-stamp mill 
crushing 12 to 15 tons per six days of lO 
hours manages to prtKiuce some very nice 
gold bricks. The ore is rather heavily charged 
witli pyrites, and the concentrates are esti- 
mated at 6ve per cent, and quite rich enough 
to form a valuable asset. For lack of venti- 
lation only a little work wss being carried 
on during our visit, and until the arrival of 
the compress<.>r plan^, which was on its way,, 
not m^ich could be done. 

With this our series of visits terminated, 
as it was impossible for me to visit the mines- 

of the I'pper Seine region. Xl- 
i^incit«n«Tmi thouffh at a number of points one 

was disappointed by the abandon- 
ment i>f all work, in many places steady pro- 
gress was being made, and the continual work- 
ing of such mines as the Sultana, Regina, 
Mikado, Golden Star and Olive can hardly 
be construed otherwise than favorably. A 
namber of pnwpects were being developed 
cavefully m the different districts, and while 
the bustle created by the bottm of 1897 waa 
lacking, a feeling of determination to explore 
further had pi'ssession of many of the niiner». 
and owners to the great benefit of the indus- 
try at Urge. With two thoroughly equipped 
reductiv^n works a: Rat Portage, with cheap 
water carnage in nK^st cases and low treat- 
ment charges, ther« seems to be no reason 
that custv^m work should not i^evail on Lake 
of the \\\k>^Is as it d*^>es in some of the West- 
ern States. 
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Qeeloglcal Notes. 

Half a mile south of the town of Wabigoon 
18 the northern edge (>f a bo88 of intrusive 
granite which has not yet been not«d on 
the maps. The mass has a northeasterly 
and Boathwesterly diameter of at least two 

miles, and is of unknown width. 
OnaiMat The northern contact with the 

Keowatin rocks of the neighborho< k1 
can be seen very well on the shore of a small 
bay not far from Wabigoon, and presents the 
same evidence of its intrusive nature an can 
be seen at other well known localities on 
liake of the Woods and Seine river. A small 
island three-quarters of a mile south in com- 
posed entirely of this rock. The granite is 
somewhat coarse in texture, and is of reddish 
color. Under the microscope it is seen to 
consist of crushed (juartz, badly weathered 
felspar and biotite, with numerous accessory 
crystals of spheue. 

On location 200SV, three miles northwest 

of the town, there is an interesting contact, 

which is unfortunately covered by 

QreenatoDM the drift. lu approaching the 
and OaeiwBfl. i . . . « 

location a series of massive green- 

stimes of Keewatin age is |MiS8e<l over, and 

after a short traverse of muskeg an area of 

fine-grained, evenly laminated gray gneisses 

is entered on. Interbedded at intervals are 

beds of mica and tourmaline schist, with much 

the same texture and close foliation. These 

are probably members of the Couchiching 



series, and if so are not likely as far as can 
be judged at present to contain deposits of 
any great value. 

At the £mperor mine, three miles north 
of Mine Centre, there occurs a system of 
A lYike with ^li^es SO cuHous in certain respects 
ill ii Dik**. ^^^^ jj. Ijj^ been thought worthy of 

description. The first is a large ))ody of 
quartz porphyry, aveniging in width 25 feet, 
which cr(»3ses the protogine granite of the 
locality in an easterly and westerly direction. 
The dike matter is yellowish in color, with 
<;ood sized phenocrysts of (juailz. it can 
readily be distinguished from the other rocks 
of tlie neigh l)orhood. Passing directly through 
this once molten mass, aiul a little to one side, 
is a second dike consisting of a dark bn>wn 
rock which has been so badly weathered at 
the surface that nothing detinite can be deter- 
mined as tx) its characters. In it are embe<l- 
ded rounded and angular l>oulders of proto- 
gine gnmite of all sizes and shapes. Hy trac- 
ing the system to the east the younger of the 
two Clin ))e seen to quit in part its host and 
bnmch off into the granite, while the other 
portion C(»ntinues to accompany the quartz 
porphyry. The curious feature of one dike 
occurring within the body of another is ()uite 
unusual, and would repay moiv careful study 
than would be given in the short time at my 
disposal. No occurrence of this nature 
has been recoitle<l by Lawson in his obser- 
vatitms on the post-archaean dikes of the 
loc^ility. 
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nrUlNi; tho M^oii of 181)8 the LeidBla- 
tuw'« Hppn^priation of $UH)i> for Sum- 
\«or Mining i'*UHso» wn* liiviiloi Wtwoen the 
Soho*^l of PrActioal 8cioniv» Tor- 
uKtMtnx^m oui\», Alui tho ^^ohvv»l of Miniu);. 
Mv%t Kti^A Kini;^l\MK oAoh »c1uhu Iving auttio- 
n*»Hi to *oloot Its own instructors 
f\*r tho ^^>rW. Tho ^o*tom iv^riion of the 
IV*\UKV wA<%Afsik:iio^l to thoToTv^nto SohiH^L 
whwh ^Ax r«^|ur>^c(outo^i by Mr. »K \V*t<^ni 
lUiiu \^\o \^ tho t«>*chini; MjJitT. Tho oistoni 
(vvrtuHt ^A» MuM^ius) t«« tho KiniF^ion Soh«\^l. 
>ikhKh «*> «v|xn»o»«^\l hy t^x> of it> tOAohors* 
Or. \V I,, v^vxi^iu juui IVvf. WilUjun N:i>^!. 
\tt an\\h«« ^^f th* *v\ri \\ono by tho :ns:r^c- 

I Naw :S* ^x"i;v.r :^• rrt^s^^i: >. crow *.:•>. :u\ 
fviv**1 n'ftt ;h< S;:*;*:v.<*r M:r.:r-i Sv'Kvis^ w^,^:^. 
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\VHbii;i>ou, the classes were started on th^^ 
25th of May and closed on the 7th of June ^ 
watifixion. ▼ith a gooil general attendance -^ 
I^d Mk?*** ^^ ^^^^ number of students wa «^ 
roi::rv. 32 In j^t Portage the sessio^c 

hiatini fn^m the 14th to the 29th of Jun< 
with 15 students enrolled, and in Mine 
tre the last class for the season was hel 
from the 2«>:h of July to the 3rd of August^ — = 
with A total K*i 2i> studenta. The gene 
attendance varied conaideFsbly, but wha 
over the size of the class a lively intei 
W7%» showr. in the wv>rk which was being 
reni vm;. At each station some of the mi 
Attendee rv^ultfly all the sessions, and th< 
$tv;^ie:;ts 'v.vie very subsssntial progress, 
cv'^j.iis^ exf^rt :r. the i*rac£ic%l work ti^^md 
acd::::^: : their kn-:w!ed£e of the anbjei^sts 
^l:>c-.:sfc>i its tie leetanss. Ckbera. who w^»re 
\^^9^ 7t>^^lsr. sis*:- r«i«diec by the instmc* 
t:,". Jkr.«,l :t i> r? pcC laid the foondatioD for 

At tCL-f :,' is 
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tb.cv-Q£& trmining. 
:c T^ji w:rk in Port Azthurs 
:c ike cCd silver mimss. 
aai Wes: End SilTcr 
V -.r'y -a^^^- ft; «^-£. work hftd oom- 
Ti^fC'^e ost i&:re. «>n the East 
V-Vi.-. .^..\«fir:y tiiec^r ▼■«« .dy ^ nea and no 
3c.^ %T* iuftc.4. "riit fc: tie ^eac Ewi 21 
'a*i'' ♦viC^ iai,-i.':T^ Care. T:<ckkia, who 
v-sc^ : .-Uik:r$iii. jzr:c-ib±*£ 3iie ti-a: aeariy sD 
••^rij ^-csci-wcsi T- wi^-oi tie Fr-d^th Ian* 
4.*ckj?« «-»> .ii..ci irritviirlhig. «.' txsc nc* ad- 

y> iti V-w F.caip* ij xmzmstj wzsb. Mr. J. 
V Is » "i>it:v*xc c M^n«fs. s scnes :t rssns 
«^i« :;.Hjiti - t^vs V cfizji^ illsjos m Lake of 

t iiv.i «\*.'^ ■tuu;ti:f>M. imt a 
• \^w ^■.'■•»X2*' 't t"X*4 iiKCrvc^ vx^ s 
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die, and at Cameron Island mine the 
\r of men was bo small that only a short 
F inspection was paid, 
underground work was being carried 
.he Regina, although a number of men 
sngaged in building the new mill and 
; up the machinery ; but as these were 
iters and engineers, who would not be 
ited in the subjects under considera- 
b was not thought advisable to deliver 
ctures. At the Stella all the miners 
iway in town for a holiday, and the 
visit was to the Sultana. Here Mr. 
)r, the manager, infoimed me that al- 
ii the minera were Swedes, with a vexy 
1 knowledge of English, and on that 
It no addresses were given there, 
bhe Seine River district no work was 
on at the Foley, Lucky Coon, Fer- 
or AD2, but a large force was employed 
> Golden Star, and a lecture was de- 
1 one afternoon to all who cared to 
I. The audience was large, and an 
is similar to that given at the Mikado 
itened to with appreciable interest. At 
Smperor mine another lecture was de- 
1, which was also well attended and 
eceived. 

attendance at the classes is of course 
need largely by the state of the mining 
industry, and this was noticeable 
during the past summer. In 1897 
there was abroad a feeling of ex- 
mt over the numeral resources of the 
ry, and many persons were anxious to 
le to some extent familiar with niin- 
7 and geology. In addition, the num- 
f prospectors was large, so that from 
two sources very good classes could be 
d. In the summer of 1898 a reaction 
et in, and although much steady and 
I work was being carried on the excite- 
ery largely subsided and the attendance 
I schools fell ofi* in consequence. If re- 
be true, the number of prospectors in 
3ld during last summer had diminished 
3-third of what it had been in the pre- 
year, while many who had been explor- 
1 1897 were hard at work developing 
•reparing their properties for sale. 
) course of instruction was intended to 
19 M. 
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be as helpful and interesting to prospectora 
and miners as possible, and on that account 
Cf^ann of ^^® more scientific side of the work 
instnicUoD. ^.^ entirely omitted. In iUustra- 
tion, it may not be out of place to give the 
following syllabus of the course : 

In geology, the changes that are now tak- 
ing place at the surface of the earth were 
described at some length, and it 
was pointed out that a careful study 
of the present conditions was the key in a 
groat measure to the records of past action 
as they have been preserved in the rocks. 
From this standpoint the formation and sig- 
nificance of diflferent rocks were described 
and the means of determining their age were 
discussed, while the importance of these tests 
in identifying in new districts those rocks 
which had l>een proven metalliferous in older 
and better known regions was pointed out. 
In dynamical geology, the folding of rocks 
and the production of faults and fissures, 
with their significance, were treated in de- 
tail, while the action of volcanoes, important 
as that has been in western Ontario, was de- 
scribed somewhat thoroughly. When the 
elementary work had received attention, the 
local geology was developed, and the rela- 
tions of the rocks in the vicinity were de- 
scribed. As might be expected, this particu- 
lar branch of the work attracted more atten- 
tion than any of the others, and I was assured 
upon several occasions that the field work 
could afterwards be prosecuted with much 
clearer ideas as to the relations of the dif- 
ferent rocks, an end which was well worthy 
of the time spent in reaching it. 

Since a prospector spends the greater part 
of his time among the rocks, the subject of 
lithology received careful attention. 
In the lectures the origin and min- 
eralogical composition of rocks were de- 
scribed, and afterwards field determination 
was practised upon specimens gathered from 
the immediate vicinity as far as possible. 

In mineralogy, the value of the physical 
properties, color, streak, hardness, etc., for 
the rapid determination of minerals 
was demonstrated by practice with 
specimens, and lectures were given describ- 
ing the common minerals of the country, with 
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their eoonomic value and identiticitioD. 
Each itiident was supplied with blowpipe, 
foieeps. platinum wire. et4:.. and was taught 
to use them for the determination of niin- 
ends. After a fair degree of proficiency had 
been attained, minerals unknown to the stu- 
dent were given for examination, and were 
in most eases named correctly. 

The field assays fur guld and silTer ures 
by which the values may be ascertained in 
the field with simple apparatus 
gSaLa^ were shown m practice, and a num- 
*^'*' ber uf samples belonging to mem- 

bers of the clssse4 were tested in this man- 
ner. 

The mineml collection* which had been 
provided by the Bureau of Mines ai Port 
.j^ j,.^^ Arthur and Rat Purtsifc were of 
CoUcctiou jjxvat service, and enabled the stu- 
dents to l»ecome familiar with more iiiinerals 
than could be carried a>x»ut in a travellicg 
collection. Any person wh^^ is intertrsted has 
access at aU times t<> the collections tii »tudy 
the specimens, or c»»mpare them with .»ther^ 
which he is anxious to determine. The bene- 
fits thus conferred will be apparent to everj- 
une. and it is undoubtedly a step which is in 
the best interests of the mining industry. 

For great courtesy in providing accommo- 
dation 1 have to thank Mr. D. F. Burke of 
Port Arthur, the town of WabJgo*.»n. the 
town council of Rat Portage, and L Hamel 
4c Co. of Mine Centre : and my acknowl- 
edgments are also due to mnny irentlenien 
who assisted me m various ways. J. w. b. 
Dr. QMdwio's Report. 

I bee to submit the foUowiius report v»f 
wiitiing classes c«.>nduc:ed during June and 
July by myself and Profes3«.^r \icol : 

The places selected for holding the classes 
were Parr>' Sound and Mattawa. 1 left 
Kingston on June 14th and went to Ottawa 
to take the r>ttawa and Parry S^-und Rail- 
wav for the we^t. < »n the way fnnu Ottawa 
to Parry Sound 1 to^^k two day!> to g*.* west 
to Mattawa and anange for s oUss there. 
The mayor and oninoil of Mattawa receivevl 
the suji^estiou lav^nibly, and it was decided 
to begin work there early in July. 

Prweedmg to Parry Sv>unvl. I ^*;is there 
i^.ined by Prv*fe«s^»r Nio'l. We were given 



the fire hall in which to hold claaWMi, and 
tables and seats were provided by the tows 
At Fmrrj counciL Coosidermble prospectiiig • 
'^^'^ is being done in the neighboihood 
of Parry Sound, and discoveries of iron and 
copper ore have been made. Gameta an 
very abundant, and might be mined as as 
abrasive. The prospectors were eager for 
instruction in mineralogy and geology, and 
some came from long distances to attend tlie 
class The total number of students who 
attended the class was fifty -two. and the 
average daily attendance was about twenty — 
very good considering the long distances and 
the difficulty of arranginst a time table to suit 
the circumstances of all. The classes opened 
on June 20th and closed on July Snd. A 
number of prospects and test pits were visited 
at the request of oa'ners and others inter- 
ested!. Bomite. chalcocitc and chalcopyrita 
are often found, but so far not in paying 
I quantities. At the Wilcox prospect zinc- 
blende and pyrrhotite were noticed in con- 
siderable quantities : also a little molybdenite. 
Tho:M^ students of the class who were able to 
.-icc^^mpiny us i^n these excursions had the 
.^vrintii^e of examining the minerals and 
n>jk.< in »itu. Two classes were held each 
(lay, «>ne at 9 a.m. and one at 6.30 p.m.., each 
class lasting for about two hours. The greater 
(lart of the time was spent in the examination 
of mineral specimens from our collection* as 
well as large numbers brought in by members 
i»f the class, s<>me of whom became quite 
ex)»ert in identifying minera*s by the aid of 
a simple table printed especially for the work 
of these classes. 

We left Pzu-ry Sound on July 2nd and dis- 
tributed corundum specimens at Kearney, 
AtM»tiaw« Rsiny Lake, Canoe Lake, Cache 
Lake, Whitney, Barry's Bay and 
KilUli*e. p«.*ints on the line of the Otta^ 
and .Vmprior Railway. Reaching Mattai 
on July 3rd we begnn classes there the next 
day. The v-vuncil h.td provided excellent 
accomm«.*dation in the town hall, and the 
success of the classes there, as in Party 
Sound, w:is due largely to the energetic man- 
ner in which the subject was taken up by the 
mayor and ov^uncil, and by citizens interested 
in mineraU :ind mining. The opening of the 
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oluaes had been well advertised, and they 
were begun with a largo number in attend- 
ance. The total number who did systematic 
work was 73, and the average attendance 
was about 46. Two classes were held each 
day, one from 9 a.m. to 11.30 a.m.. and a 
second from 6 p.m. until dark. The studentH 
brought in large numbers of specimens for 
examination, and many specimeuH were deter- 
mined at odd times, as those who had them 
were met during the day. In addition to 
those counted as students, there were many 
visitors who came in to examine the mineral 
and rock specimens and to ask for informa- 
tion. Several experienced prospectors h'ive 
been at work up the Ottawa and around lake 
Temiscamingue. The Huronian areas there 
»re receiving attention. Good specimens of 
magnetite and limonite, said to have been ob- 
tained within a few miles of Mattawa, were 
brought in by members of the class. The 
instruction was confined mostly to identifica- 
tion of minerals and rocks and to elementary 
geology ; but some time was given to methods 
of sampling and to the relations of geology 
to prospecting. Many members of the class 
identified upwards of 50 specimens of minerals 
And rooks. The classes closed on July 1 1th. 



There can be no doubt that these outside 
mining classes are serving at least two pur- 
Pimcticai poaeB — first, to caU attention to 
n»uit«. minerals in general and to valuable 
minerals in particular ; and secondly, to give 
professional and occasional prospectors cor- 
rect ideas as to how to tind out the value of 
a discovery. The prospector has often a 
very limited knowledge of minerals, and may 
miss valuable discoveries which even a small 
extension of his acquaintance with mineral 
species would enable him to make. He also 
has sometimes quite incorrect ideas about 
sampling for assay. For this reason it is 
well to give special attention to this subject 
We also found it useful to carry an assay 
outfit with UH, not for the purpose of teach- 
ing assaying, but to illustrate the nature of 
the process of assaying for gold and silver.. 
This serves to warn prospectors against 
incompetent assay ers. 

Thanks are due to the many citizens of 
Parry Sound and Mattawa who assisted to 
make our work pleasant, and to the Canada 
Atlantic and Canadian Pacific Railways which 
gave free transportation for our heavy 
lugg«g«. w. L. a. 



PROVINCIAL ASSAY OFFICE 

By J. Walter Wells 



I HAVE the honor to present the first 
annual report of the Provincial Assay 
Office, which was opened for public assay and 
analytical work on July 3. 1898. The report 
includes the operations of the office up to 
December 31, 1898. 

The Record for Six Mont Its. 

Instructions were given me by the Direc- 
tor of the Bureau of Mines on May 29 to 
Orsaniziog procced to Belleville and attend a 
Abe Office, meeting of the City Council when 
• the agreement between the Bureau and the 
Council was made. The latter leased the 
present quarters of the Laboratory for a 
period of one year at a rental of 9200 free 
from taxes. Three days were spent in Mont- 
real personally selecting apparatus and sup- 
plies. The occupant of the two roo^os in 
the Falkener block provided by the Council 
moved out on June 10, and July 3 the 
laboratory work was started, the intervening 
time being spent in cleaning the rooms, 
setting up furnaces and apparatus and 
directing the plumbing and carpentry work. 

Advertisements were inserted in the local 

newspapers and the following circular was 

sent out to the Crown Lands agents and to 

the various mining and prospecting centres : 

Provincial Ahbat Okfick. 

The A8M3* Office and Laboratory equipped at Belleville 
under direction of the Bureau of Mines is prepared to 
and analyse ores at the following rates : 



. ■ ,_ j„_u 3 to ft samples 6 or more 

^LiH 2>r ^ "ample, at one time, samples at 



o»«« lur 




each. 


one time,each. 


Gold 


91 no 


90 90 


$0 76 


Silver 


1 00 


90 


76 


Gold and Silver 


1 26 


1 00 


90 


Copper 


1 26 


1 00 


90 


Arsenic 


1 26 


1 00 


90 


Niokel 


8 00 


2 40 


2 00 


Lead 


1 26 


1 00 


90 


Iron Ores : 








rMetallie Iron 


60 


40 


86 


Silica 


75 


60 


46 


Sulphur 


1 00 


90 


76 


Phosphorus 


1 60 


1 20 


90 


Titanium 


1 CO 


1 20 


90 


^Manganese 


2 60 


2 00 


1 80 


Oorundura 








/* Alumina 


2f)0 


1 80 


1 60 


{ Silica 


76 


60 


46 


\ Iron 


60 


40 


86 



Analyses of Limestones, Marls, Clajs. Peat and Eco- 
nomic Minerals at corresponding rates. 

Gold ores tested as to free-milling qualities by Amal- 
gamation Assav. 

T>IRECT10N8 for proper Sclectitm of Sample : If the 
commercial value of u depocdt is desired, an average sam* 
pie for assay may be taken thus : Detach a small piece 
{\ to i lb.) every 10 or 12 inches across the whole width of 
the deposit. Ke])oat this o))eration every 8 or lOyards^^ 
going the whole length of the deposit. The total amount 
of ore collected rejtreKents an average Mmple. If the 
deposit IN opt-neti up, samples from each slioft and level 
t«ken in a similar way must l)e included uith surface 
sampler. Amount of ore for average sample, 6 to 40Ib. 
I>e]KMitH of variable character (e.g. gold ores) require 
more than those of uniform character (e.g. iron ores.) 

DiKKCTioNs for Quartering Down— I^rge quantiUes of 
ore for assaying may l>e reduced by "quartering down"" 
thus : Crush the whole amount to sisc of a walnut make 
into a round heap, mix thoroughly and divide into four 
equal ivirts. Select one quarter, cnihh to size of a beao^ 
mix '.thoroughly and quarter as Iwfore. I*roc«eed in the 
ame manner tmtil the quantity is reduced to 1 or 2 lb. 
weight. 

DiRRCTioKS for sending Samples to be Assayed— Cnuhetf 
samples representing the average of large i|uantitiea, or 
samples less than 6 lb. In weight, may be sent by mafl 
as 6th class matter (Ic. per oz., limit weight 6 lb.) or per 
parcel post (Ic. per 4 oz., limit weight 24 az.) Place in a 
canvas bag, tie securely, and address to the undersigiied. 
Write your own name and address plainly on the tag 
and send instructions Mriib money in payment of fees in 
a separate letter. When more than one sample is sent 
at one time, each sample must he distinoUy marked or 
numbered, so that they may be identified by instmctioiui^ 
in letter. 

Trrms— Money in payment for assays and anatysefr 
must invariably accompany ore. Assays and amdytcs 
are confirmed In each case by a check or duplicate and 
guaranteed correct. The pulp of each sample is held 
for future reference. 

J. Wai;tkr Wrli«, B.8c., 

Assayer to the Bureau of Mines, 
BeUeville, Ontario. 

Shortly after the announcement of the 
opening of the Laboratory by the Bureau, 
Operations samplos for assay were sent in froi» 
of the Year, yarious points. The receipt of 
samples has steadily increased in number up> 
to the time of writing. The first certificate 
was issued on July 5, and to 31 December 23^ 
samples were received for assay or analysis. 
Of this number 41 were done for the Bureau 
of Mines, on which no fees were collected. 
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The total number of assays made was 227i One of these was to Madoc and the snrround- 

and the total number of analyses 116, being ing country, where the various deposits were 

in all 343 tests or determinations on the 239 _ visited as far north as the Oraiff 

Trips to the ,, . . m i ^ »• m. 

samples. Mining gold mine m Tudor township. The 
The fees charged by the office for assays other was to the Coe Hill iron ore 
and analyses are nominal. They are based on mines and the adjacent deposits of iron 
The Scale of ^^^ cost of the materials — chemi- ore. Samples from each of the deposits 
'"^ cals, fuel, etc. — used in each opera- visited were collected and placed on exhibit, 
tion. The fees for gold, arsenic and ircm ores I am often obliged to answer enquiries re- 
are relatively lower than for others, as moftt garding the minerals in Eastern Ontario, and 
of the prospecting and development work is the most satisfactory method of obtaining re- 
done on these ores. As may be seen in the liable information is to visit the deposits per- 
circular, a liberal discount is allowed on a sonally. 

number of samples sent in at one time. Up . ^ . ^ 

„^ _ , ., - „ , , , Equipment ol the Laboratory, 
to 31 December the fees collected by the 

office aggregated $241.30. The cash receipts The Laboratory is at present located on 

were forwarded to the Bureau of Mines at the ground floor of two rooms. The equip- 

the end of each month as follows : ment is adapted to the needs of a 

Equipment _ , , _ , 

J . JJ7 .,^ for Assay- Laboratory prepared for assay work 

August 'M)75 !°* i° on tfold, silver, copper, lead and 

September o7 '2ri '.' , , T - ,, ^.^ x- i 

October 66 30 nickel ores ; also for the quantitative analy- 

D^MmSBr .!!!!..!.;;;;; .!!.!!.!!!...!' « Jo sis of common economic minerals and ores. 

^^^ 1241 3fj such as those of iron, corundum, nickel, srinc, 

lead, peat and coal. The assay part of the 
Some difficulty was experienced in collect- Laboratory has a first-class modem equipment, 
ing fees, and in several instances samples were p^j. those assays requiring fluxing down or 
treated and certiHcates not issued as no fees fusion a complete set of gas furnaces, con- 
were received. sisting of roasting, crucible fusion, scarifica- 
Numerous samples were received for iden- ^^jq^ g^d cupellation furnaces is used, together 
tification. In each case a full description of ^j^h a universal Hoskiiis' muffle furnace 
leg for *'^® ^°^^ ^^ minei-al as determined heated by gasoline under pressure. For 
Mentiflca- by field testa was given, accom- testing gold ores as to free-milling qualities, 
panied by information as to uses, ^ laboratory arrastra together with amalgama- 
market value, probable value of sample, etc. ^[^^^ pa^g jg used with good results. Copper 
No fee is charged for this class of work, ^^d nickel estimations are done by both fire 
although in many cases it involves the getting j^,jj electrolytic methods, the metal in the ore 
of the mineral in solution and applying wet i^gj^g deposited in the latter method on 
qualitative separation tests. ^ This work often platinum cylinders by an electric current 
saves an assay or analysis, and is t^reatly ^^^^^ ^ g^t ot gravity cells. In the fire assay 
appreciated by the public. No record was ^.^g system of breaking crucibles, rather than 
kept of samples received and reported on in pouring and using again, is employed. The 
this way until November 6. From that date ordinary reciuisites, such as pulp balances, 
to the end of the year forty-fivo samples ^^^ scales, fluxes of various kinds, reducing 
were reported on, either personally or by let- agents etc. are in use. 

ter. In each case, when necessary, full infor- rp^e ore samples received for treatment are 

mation was given as to commercial uses, j^epared by crushini? in a small hand crusher 

market value, etc. ^nd pulverized from 80 to 100 mesh in a 

Two trips were made to the back country mortar. With regard to the sampling down 

to become better acquainted with the district, ^f ^^^^ quantities of ore sent in for treat- 

~ 7T I T, i I TT r~ ment, the commonly approved methods are 

" A scale of fees for tins class of work has been , ' ^ ,, I i j^«^ 

adoptid^r 1899. adopted. AU assays and analyse* are done 
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in daplioate. the resaltfi bemg chewed ofi so 
Ihat erron can be reduced to a minimom. 
This method can not be adopted however 
nnlen a sniBciently large quantity of of e is 
received. The samples are in each case, both 
the rough and the pulp, retained for future 
reference. The Laboratory is prepared u> 
send out the r>etums on samples reoeiTed for 
gold , silver snd cop(>er assays the same day 
that the samples are delivered providing 
theie is no rush, lender present circum- 
stances the Laboratorv cannot hindle more 

m 

than a limited number of samples for gold 
and silver assay in duplicate per day. A fine 
Becker assay bead balance in uv allows the 
weighix^ of gold residues down to 20e. per 
ton in go^d. 

The analytical part of the Laboratory is 
BOt ali^vether sstisfsc: 'ry as regards Lxation 
snd equipment. Since expenditure 
=- ^"^ capital often depends on the 



resales of an analysis of ores, a nrst- 
equipment in piv>per quazters is s 
r In fittuuc UP the Lsbora:^ rv i? 
XKX ex|wc?ed tha: many samples for 
qQaziri:a:ive analysis wculi he received a: 
fast, bar the recv^rd for :he i«st six scrcths 
sh»>ws coxfesiieraKe work d-xje in :hi* line and 
;BK:fe* rhe c:::nj: -p ;f tha ixr: >: the 
Lsiw^'^tory in s m^Te elaKrute nvaaser At 



pfv»Kit aaaly^sies ^.>^ onss are done in the fp>nt 
nx^a. whach is als^' uwc as as c^v snd cv^- 
:a:tks :h:v« .-aSinets :V-r the exhibit .^" mineral 
s{^ecit=eQ5w Th*? tx:bl:c has free access tv 
ih» rvv^ix which -j; sc^e =:e*s;iT>f :r.:«jrefe* 

As reo^s :::Trch-.>is -.sse^ :t 3isy r* saii^i 
n-rcTf t-t tie ire— -tnec crib's are pcr- 
Th- «■* ire trervsreo by craihz:^. 
rsil'vertsir-x ka»i m zi.*: .rues rv^i->rir.i to sn 



:th sj^'i* . T ^'Ji» rr^>?j5ssrr -^ 



Ssrc <; rs. Skt h*. ^ :o . 



yaI*-Ar-ir«fKi : 



.V 



:: >.■Z-t^.'c F.r :h«? 

k * * * 



ir* « . .- j: t * ? :' ^v • i"* ; v : "^ «? .^ .;t5s.?.l i- ^ r Th t* 
p^f\Tk A*ci*cr*iccvu *h^*u'o Haw « «:^,v:^ i*?xv"« 



^ eitical current of air, praferably thai of a. 
large chimney Ane. There are three work- 
ing tables. One is for Toiumetzic estima- 
tions of iron, zinc etc. supplied with stand- 
srdized solutioiis. Another is for geneiml 
purposes* being supplied with water taps, 
sink, filter pump, steam bath connected to 
exhaust fan. shelves for solutions and cap- 
boards underneath for various apparatus. 
The third is for ignition of precipitates and 
fusion of ores, being supplied with a bath* 
platinum crucibles, blast lamp, etc Distilled 
water, used almost exclusively, is secured by 
an automatic Jewell still heated by gas. A 
Becker analytical balance reading to one- 
tenth milligram is used in weighing precipi- 
tates. The pulp balance, assay bead balance 
and analvtical balance, each with a set of 
weights, are at present placed in a vault at 
the back of the suite of rooms. This is very 
damp in winter, but is otherwise satisfactory. 
The f<''IIowin£ fcnns cf certificates are used 

:n sending out reports on samples. 

They seem to answer ^the purpose 
fairly well, beici; convenient t/^ carry in the 
iKNrke: an-i for refeivno*. 









v-nH 



.'.S. 






S>«r. Vahx per 
L j»T v*i. ton o4 or». 






N.v 






-9ir ■*•»-.. 






\'nfc,>**ft' "^iM-*! *'r 




Provincial Assay Office 



a»7 



ral practice has been to maintain 
»flSce for a more or loss indetinite 
time daring the prospecting and 
developing stages of the mineral 
industry. This has been done by 
Governments as a dire*ct aid in 
ig the industry. In alinost every 
;he action has been received with 
the prospectors, mineral property 
.nd mining men in general who 
he assaying and analyses of ores, 
e mining industry is best dcveloi>ed, 
9 aid seems to bo the least, the 
assay or anal} tical work being done 
ommercial laboratories in proximity 
nining centres. States having a 
P Mines as a sub-department of the 
ant invariably maintain an assay 
f in connection with the depart - 
ich in several instances are located 
ning districts. 

)f the States maintain a Geological 
taff in connection with the State 
y or School of Mines, and all of 
itntions have testing laboratorien — 
lalytical and metallurgical — some 
borate and expensive equipments. 
3 of Colorado, the principal mining 
he Union, has for many years con- 
State assay office and a Mining 
at Denver, where the economic 
)f that district have been elaborately 
i by means of exhibits, lectures, 
, etc. A considerable amount of 
ems to have been spent by the State 
ly. The results have amply justified 
^, as Colorado has steadily advanced 
B production of metals, such as gold, 
I lead. 

rovince of British Columbia has 
3d a Government assay office for 
:wenty years. There seeois to be 
that it ha.s proved a stimulant to 
jral industry in that Province by 
prospectors and mining men reliable 
upon which they might invite or 
rest capital. The British Columbia 
&ce is at present located in a build- 
tructed for the purpose, and the 
it is to be elaborate, 
seems to be a movement on foot at 



present in that Province to prevent the Gov- 
ernment Laboratory from entering into com- 
petition with private laboratories. The pro- 
posal does not seek to abolish the ofiBce 
entirely, but to limit its function to that of 
acting as an umpire assayer ; that is, in case 
of dispute between parties handling ore the 
certificate issued by the Government Labora- 
tory on the value of the ore in question is to 
be accepted as final. It is suggested by the 
petitioners to the Government in regard to 
this matter that the fees charged for the lat- 
ter work should be double the ordinary com- 
mercial rates, thus compensating for the 
limited function of the Laboratory. 

In Hamburg, Germany, there is a Govern- 
ment assay office which has been operating 
since 1895 with remarkable success. 

With regard to the fees charged for assays 

and analyses, various practices seem to be 

. followed. The Government assay 

•Schemes of 

Fen in office of British Columbia charges 

<»p«ration. . " 

the usual rates, and a comparison of 
the fees as copied from the list of official 
charges with the fees charged by the Ontario 
Laboratory may be of interest. 

B. C. OnUrlo 

MJiiomlh. ofAf^e. oflBoe. 

<;old and Silver «1 50 fl 26 

(iold, Silver. Copper together. .S 00 2 60 

Topper 2 0(» I 26 

I/cad 1 ftO 1 26 

Iron .3 00 60 

Nickel, quantitative aHr<ay . 10 00 8 00 

Zinc ft 00 2 00 

The quantitative analysis of ore in British 
Columbia is ^25 to 9o0 according to constitu- 
ents, while in Ontario it is ^5 to 810. 

Some of the States in the United States 
have followed the practice of doing the work 
for the public free of charge, lodging discre- 
tionary powers with the assayer as to what 
samples are worth testing. Other States, on 
the contrary, have charged nominal fees to 
prevent the testing of worthless samplea 
which might otherwise be sent in for exam- 
ination. 

In Ontario as in other countries a great 
deal of unreliable assay and analytical work 
has been done which has encouraged in some 
cases the outlay of capital without reason. 
Work done by the Grovemment tends to pro- 
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vtiTit this, And the rcsulta are guaranteed so 
far as the samplfHare concerned. A number 
of such unreliable reports, more especially in 
gold and Hilver assays, have come under my 
observation during the last year and it has 
bi'on shown that those who have paid for 
such assays have been simply liumbugged. 
State of the Mineral Industry In Eastern Ontario. 
The outlook for the mineral industry in 
eastern Ontario is encouraging, as there 
ETiaencre "^^**"** *^" ^o no doubt as to the 
•uiwuntiai "^^'^^^^^^^'^ *>f workal)lo deposits of 
intiuRtry- various economic minerals. More 
capital is being spent at present in actual 
development than ever before in the history 
of the district, and the mines treating ore are 
getting good results. The ores showing the ' 
most activity are those of <^old, iron, arsenic 
and lead. 

As for gold, tliree mines are raising ore for 
treatment. At the Helmont mine, owned 
and worked by the Coi^dova Ex- 
phiration Co., of London. England, 
a low-grade quartz carrying a small percent- 
age of sulphuret^i is successfully treated by a 
well-managed ten-stamp mill made by the 
\V. B. Hamilton Co. of Peterboro. At the 
IVloro mine, near Marmora, t)wned by the 
Canadian (Jold Fields Syndicare Co., of Lon- 
don, England, an amonical ore is treated 
by a mtulern Frasor and Chalmers ten- 
stamp mill, the concentrates l>eing treated 
by the Suhnan bnmio-oyanido bleaching pro- 
oess with excellent results. At the BiH?rth 
mine, near AnbK*h, a Detroit company is 
working a frtv milling quartz, apjvirently 
high grade, which will shortly bo treated by 
amalgamation. SevenO other pn-»iH>rties ."ire 
iMMUg develojHHl with every pr^unise of l>e- 
iHuuing mines, notably the Di.imond at 
l^>ueensbon>, an arsenical on* Kniy cirrying 
high values in gt^Id. 

.\s for white arsenic, sir.-^ll quantities of 
fair quality have been made in trial furnaces 
at the Ton>nto Smeltini; Co s 
.smelt ing works at Madvv? ; .ilso by 
Mr. .I«v*eph Jamt^ at .Velinoliio. This pn>- 
duet found a n\idv }«le in the New York 
marketa at a fair price. There seems to bo 
no reason why capital should not iind a safe 
tnvi^tnient in the manufacture of whit« 
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arsenic and its product^ as fuel, labor, ani 
high grade arsenical ore can be got cheapl 
in North Hastings. White arsenic is riain 
in value owing to apparently diminishing oi 
supplies in Germany and Elngland, whio 
now control the market, combined wit 
increasing uses of the article and the varioc 
products made from it in the arts. Whit 
arsenic is quoted in the New York markets t 
an avenigc price of $80 per ton. The pro<;et 
of extracting it from the North flastin- 
arsenical ores is comparatively simple ac 
should yield a fair profit on money inveate- 
Iron ores (hematite) have been shipp^ 
steadily from two deposits near Madoc, aj 
from Calabogie station on the 1 
and P. Railway to the Hamiltc 
blast furnace. A magnetic iron ore has ak 
been worked near Malone on the C. O. R. 
also at Bedford on the K. and P. Railway 
The Deseronto Iron Co., making charcoal pij 
iron, is also in the market for Ontario iroi 
ores of Bessemer quality. 

The large number of iron ores received fo 
analyses at this Laboratory indicates a con 
siderable activity in this district. Judgin 
from the samples analyzed and from personi 
inspection, there seems to be nuroerov 
deposits of magnetite of more or less oxtec 
which may he classed as lean ores. Some < 
these can ni> doubt be made into Besaemc 
grade by magnetic concentration. Simili 
deposits of lean magnetic iron ores arc beio 
successfully worked in New Jersey »nd tl 
Southern States by a system of magnet 
Ci>ncentnition. Much of the Swedish cbai 
Civil iron which commands such a high pri< 
in the markets is nuuie from more or less lo 
grade ma^rnetic iron ores. With an actii 
demand for iron ores in Ontario, there seen 
to l>e no reason why these low grade ores cax 
not be placed on the market at a profit. 

Lead ore (galena) is being shipped to Bel 
gium from a deposit near Bannockbom 
Hastings county. It is reported 
that a lead smelter is to be erected 
at Madoc. 

A few shipments of felspar from Bird'i 
Creek, in Hastings, have been sent to tlu 
English potteries* which pay about $8 pti 
ton delirerod at lAw^rpooH. There are terenl 
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•odiea of almost pure orthoclase felspar 

in this county, which are probably 

of commercial value as Auxas in the 

sctare of pottery ware of various 

• 

corundum deposits in North Hastings 
Bnfrew show no active development as 
yet, but a few good properties 
owned by private parties have 
id bands. 

limestone quarries at Trookston sta- 
id at Foint Ann, near Belleville, have 
been worked steadily for the past 
SIX months with a large staff of men 
I quarries. The Inspector's report will 
ibt give a description of the operations, 
•mall shipment of sodalite from the 
line syenite areas in Dungannon town- 
ship was made to a Philadelphia 
jewellery Hrm, to ne made up into 
ents. 

Future of the Assay Office. 

Laboratory needs more room so that 
lalytical part may be put in a more 
f ^0 satisfactory condition. A separate 
"**▼• room is also needed for the display 
leral samples which are sent in to be 

on exhibit to such an extent that it is 
ing impossible to make room for them 

present conditions. As under the 
lent with the Bureau of Mines the 
il is to provide suitable quarters for the 

the oftice, it is earnestly advised that 
1 as possible the Laboratory be given 
»e of a building with the requisite 
it of room suitable to the present needs 
I office.^ No attempt has been made 

table quarters in another building have been 
)d by the Council during the present year 
and the office is now well housed. 



to make a systematic collection of the ores 
and minerals of this district, as my instruc- 
tions are to attend to Laboratory work for 
the present. 

It is the desire of many business men in 
Belleville and the mining district in North 
Hastings that a Bureau of Information be 
maintained in connection with the Labora< 
tory for an exhibition of the economic miner- 
als of eastern Ontario as well as assisting in 
every way possible to advertise the district, 
so that legitimate capital may be inducea 
to operate. Such a function will no doubt 
fill a public need in this district, but 
it will re(iuire an addition to the office 
staff. Taking the action of the State of 
Colorado as an example with regard to 
this matter, the scheme properly carried out 
would prolwibly meet with considerable suc- 
cess. 

As may be seen by the record of work done 
by the Laboratory for the past six months, 
the location of the office seems to be central 
and convenient to the mining public. Belle- 
ville has good communications with all parta 
of eastern Ontario. 

The letter book shows that 287 letters were 

sent out exclusive of certificates, circulars 

, and reports on specimens for iden- 

Correspond- -r-* * 

ence and tification. For the first two months 
a lar^e number of circulars were 
sent out by mail to the various centres and 
to mining men. The letter file shows that 
190 letters w^erc received at the office. For 
the first two months a large number of visit- 
ors called at the office, more through curi- 
osity than on business. This was a con- 
siderable hindrance to the Laboratory work, 
but my instructions are to receive all visitors 
with courtesy. 
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